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SUMMARY 
I. Research on the use of crop residue for protecting soil against 
excessive runoff and erosion was begun at the Nebraska Agricultural 
Experiment Station at Lincoln in the spring of 1938. The work was 
cooperative between the Research Division of the Soil Conservation 
Service USDA, and the University of Nebraska. The work was later 
transferred to the Bureau of Plant Industry, Soils and Agricultural 
Engineering, and in 1954 to the Agricultural Research Service, USDA. 
2. The experiments were conducted chiefly on Sharpsburg silty clay 
loam, rolling phase. This is a dark-colored, friable soil derived from 
Peorian loess. The climatic conditions varied widely during the 
period of these tests (1938-1957), but the average was near normal. 
3. Some of the first work started on this project was concerned with 
the effect of crop residue maintained at the soil surface on the accumu-
lation and storage of water in the soil profile. Storage of water during 
a summer fallow was increased 0.69 to 4.59 inches over plowed fallow, 
depending on the amount of residue present. 
4. Measurements were made on the effect of residue of different 
types on the amount of runoff and erosion. In a 3-year grain rotation , 
plowed land lost 2.6 times as much runoff and 4.8 times as much soil 
by erosion as did stubble-mulched land. 
5. Highest corn yields were obtained from rotations containing two 
years of sweetclover. Whichever grain crop-corn, oats or wheat-that 
followed immediately after two years of sweetclover gave higher yields 
than if it came at some other point in the rotation. 
6. Corn rotations were compared during eight years when four of 
the more important rotations were represented. These r esults show 
that the three dry years, 1954-1956, gave the greatest advantage for 
subtillage and the poores t results for legumes of the entire period. 
During these eight years, the mean increase for legumes was 7.3 bush els 
per acre, and the difference between subtillage and plowing was not 
significant. 
7. In the corn-oats-wheat rotation, plowing one year in three did 
not show any advantage over subtilling each year. In the 18-year 
period with this non-legume rotation with corn, the differences due 
to type of tillage were not significant. 
8. In one experiment five different legumes were grown (1950-
1955) with oats one year and then the residue and fall growth re-
turned for the corn the next year. The legumes gave corn yields in 
decreasing order: Hairy vetch > biennial sweetclover > annual sweet-
clover > Korean lespedeza > Partridge pea . T he first three of the six 
years were about normal in moisture. Plowing showed an advantage 
over stubble-mulching with each of the legumes. The last three years 
had lower rainfall , and subtillage gave an increase over plowing with 
each legume. 
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9. In a number of tests fall subtillage for corn gave increased yields 
over delaying the subtillage until spring. 
10. Applications of 60 to 80 pounds of nitrogen per acre gave corn 
yields on stubble-mulching as high or higher than on plowed land 
in non-legume rotations. Fertilizer nitrogen added to corn in sweet-
clover rotations gave only slight increases in yield. In the non-legume 
rotation nitrogen supplied at 40 pounds per acre increased corn yields 
by 7 to 11 bushels per acre. 
11 . Oats yield was increased 17 to 20 bushels per acre in legume 
rotations compared with a non-legume rotation. Oats following im-
mediately after two years of sweetclover gave yields of about 60 bushels; 
as a nurse crop with sweetclover, 41 bushels; and in a corn-oats-wheat 
rotation, 33 bushels per acre. Fertilizer nitrogen gave good increases 
on oats if the crop was in non-legume rotation or removed by two grain 
crops from the legume in the rotation. 
12. Wheat yields were relatively good on this land. Yield in the 
non-legume rotation was 27.I bushels per acre, and in the legume 
rotations, 32.6 bushels per acre. When eight years (1947-1955) were 
compared in which the various rotations were all represented, the 
sweetclover rotations gave 10.3 bushels more wheat than the non-
legume system. 
13. Manure at 8 tons per acre before oats gave an increase on wheat 
of 4.4 bushels per acre. There was no appreciable difference whether 
the manure was applied on the surface and the land subtilled or 
whether the manure was plowed under. 
14. It was found practical to prepare a good seedbed for wheat by 
the stubble-mulch system immediately after a sweetclover seed crop 
had been removed. 
15. One year of sweetclover may deplete the soil of moisture in late 
fall and give poor soil moisture conditions for a spring crop in case 
the winter and spring are dry. 
16. It was practical to grow soybeans by the stubble-mulch method. 
Yields are about the same as with plowing. Also, they can be grown 
on sloping land under stubble-mulching with less danger of serious 
erosion than where the land is plowed. 
17. The protein content of grain crops was practically the same 
under plowing and stubble-mulching. The protein in corn, oats and 
wheat was increased where legumes were included in the rotation-
3
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INTRODUCTION 
Research on the management of crop residues for soil and mois-
ture conservation was started in ebraska in l 938 by the Division of 
Research of the Soil Conservation Service and the University of Ne-
braska. The first objectives were to determine the effect of residue 
left on the surface on moisture accumulation in the soil and the 
amount of runoff and erosion. Experiments were also initiated to 
determine the effect of such residue on the production of crops. 
During the first few years, effort was directed toward determining 
the effect of kind and amount of residue on the accumulation of 
moisture in the soil. R esults have been briefly summarized in a recent 
report. In general, they indicate that residue on the surface has re-
sulted in an increase in moisture storage during a period of six months 
summer fallow. The increase over bare fallow has ranged from 0.69 
to 4.46 inches, depending on the amount of residue present. 
The effects of residue on the amount of runoff and erosion were 
also reported in an earlier paper. The outstanding effects of residue 
on the surface have been to reduce the amount of runoff and, to an 
even greater extent, the amount of erosion. In a three-year rotation 
the runoff from plowed land was about 2.6 times and the erosion 4.8 
times as much as from stubble-mulched land. Reduction of runoff 
and wind and water erosion form the greatest basis for the adoption 
of the stubble-mulch system. 
The material in this report will be confined chiefly to studies on 
crop production with stubble-mulching compared with plowing. Major 
cash crops have been studied in different rotations including legumes 
and non-legume crops. In all tests, plowing has been compared with 
1 R esearch by U. S. Department of Agricult.ure successively in Soil Conservation 
Service R esearch ; Bureau of Plant Industry, Soils and Agricultural Engineering; 
and the Agricultural R esearch Service, cooperating with the Nebraska Agricultural 
Experiment Sta tion , Lincoln , Nebr. 
Project Supervisor, formerly with Soil Conservation Service, now with Agricul-
tural Research Service, USDA. Much credit is clue J. C. Russel who was responsible 
for much of the planning and field operations until 1953, R . E. Luebs during 1955 
and 1956, and H . E. Weakly in 1957-58, for their resourcefulness, care and help in 
the conduct of the field work. 
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subsurface tillage. Different types of equipment have been devised 
and tested for the various operations during the course of these studies. 
The term "subsurface tillage," or "subtillage," refers to the tillage 
operation of undercutting the soil without necessarily inverting it or 
burying the residue. The term "stubble-mulching" refers to the whole 
system of mainta ining residue on the surface to protect the soil. 
EXPERIMENT AL AREA 
Location and Soils 
These studies were conducted for the most part on the east side 
of the University of Nebraska Agronomy Farm in an area assigned 
by the Department of Agronomy. Soil type was Sharpsburg silty clay 
loam, rolling phase. This soil was derived from Peorian loess and has 
a dark-colored, friable surface layer 8 to 12 inches deep. Below this 
is a finer textured zone, but it is not heavy enough to be called a 
"claypan." The soil then grades into the light brown parent material 
of loessial origin. The surface soil contains about 3.4% organic matter. 
The mineral portion of the soil has about 31.5% clay, 52.0% silt, and 
16.5% sand. The pH is approxima tely 5. 1. 
The exact location is in the east half of Section 10, R 7 E, T 10 N , 
northeast of Lincoln, Lancaster County, Nebraska. It is south of the 
R ock Island Railroad and north of Havelock Cemetery. Slopes of the 
field used for plots varied from 3 to 8 per cent. A small part of the 
area in the southeast corner had short slopes of over 15 per cent, but 
these were not used for plots. They were found valuable for testing 
machinery and for special runoff and moisture accumulation studies. 
Climate 
Climate during the period of these experiments has been approxi-
mately normal when the entire period is considered . The first three 
or four years were more typical of the h ot, dry years of the l 930's. 
Then came a period of 10 or 11 years more favorable for crop pro-
duction. In the 1950's dry summers returned and these gave another 
period when comparisons could be made with the early years of the 
experiments. T h e year 1957 showed a return to the wet cycle and the 
second highest rainfall during the period 1938-1957 was recorded. 
Table 1 gives the monthly and annual precipitation for this period. 
Figure 1 shows the mean monthly precipitation and the mean monthly 
temperatures. It shows that rainfall is of the summer type and tends to 
follow the temperature curve. T he most notable deviation from this 
is for July when there is a drop in monthly precipitation during the 
h ottest month of the year. High July temperatures affect mainly corn, 
sorghum, soybeans and alfalfa . T hese crops can withstand the July 
tempera tures provided sufficient moisture has been stored in the soil 
to supply their needs. 
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Table I. Monthly and annual precipitation recorded at Agronomy Farm, Lincoln, Nebraska, 1938-1957. 
Precipitation in Inches 
Year I I l Jan. Febr. Mar. Apr. May June I July I Aug. Sept. Oct. Nov. I Dec. TOTAL 
1938 0.23 1.23 1.65 3.36 6.04 2.35 1.97 4.37 4.05 0.35 1.56 0.23 27.39 
1939 0.43 1.16 2.38 1.51 1.54 5.03 2.92 3.38 0.30 0.84 0.24 1.22 20.95 
1940 0.99 0.85 1.21 2.93 0.82 2.09 2.09 4.98 2.16 2.73 1.97 1.36 24.18 
1941 1.57 0.73 0.57 3.91 2.39 2.95 0.72 1.15 4.72 3.03 1.07 2.66 25 .50 
1942 0.49 0.88 2.82 0.91 5.47 4.42 I.I 7 3.44 4.85 1.05 0.27 1.46 27.23 
1943 0.14 0.61 0.62 1.90 3.24 6 .80 4.14 3.10 1.06 1.69 0.82 0.05 24.17 
1944 0.85 0.91 2.33 7.49 2.90 6.87 1.83 6.20 0.83 1.32 2.52 0.44 34.49 
1945 0.49 1.48 1.56 4.40 5.24 5.28 2.47 3.54 3.15 0.04 0.08 1.69 29.42 
a, 
1946 0.77 0.13 3.67 0.50 2.24 3.97 1.70 3.80 1.76 3.58 2.79 0.14 25.05 
1947 0.57 0.21 1.03 5.45 3.17 11.43 2.19 1.96 1.16 2.14 1.19 1.83 32.33 
1948 0.85 2.24 2.40 1.64 2.91 3.06 3.27 4.29 5.08 0.95 3.95 0.84 31.48 
1949 3.70 1.12 1.38 0.79 5.31 6.92 4.32 2.12 4.81 2.71 0.02 0.41 33.61 
1950 0.68 1.86 0.75 1.64 4 .96 1.56 4.54 8.13 1.75 2.57 0.68 0.22 29.34 
1951 0.72 1.96 2.47 4.80 4.86 11.12 2.92 4.5 1 3. 13 1.90 0.54 0.73 39.68 
1952 0.54 1.05 2.94 4.67 4.41 4.68 4.38 4.97 0.35 0 2.60 1.23 31.82 
1953 0.60 0.72 1.24 3.18 1.86 2.48 1.62 1.79 1.06 0.39 2.40 1.04 18.38 
1954 0.16 2.27 0.71 2.38 4.10 3.76 1.46 11.03 0.91 2.91 T 0.59 30.28 
1955 1.46 0.65 0.61 2.01 1.41 5.6 1 2.07 0.84 4.14 0.48 0.17 0.36 19.81 
1956 0.77 0.37 0.25 1.42 1.82 3.65 2.54 5.54 3.53 0.77 1.08 0.18 21.92 
1957 0.41 0.25 3.08 2.00 3.36 6.20 6.1 I 5.46 1.85 4.93 1.77 0.64 36.06 
MEAN 0.82 1.03 1.68 2.84 3.40 5.01 2.72 4.23 2.53 1.72 1.29 0.87 28.15 
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Fig. I. Mean monthly precipitation (1938-1957) and mean monthly temperature, 
as reported by the local weather station. 
GENERAL PLAN AND NATURE OF EXPERIMENT S 
Rotations 
Field work in these experiments was designed to study different 
methods of tillage under various rotations. The first rotation, estab-
lished in 1938 and continued through 1957, was one of corn-oats,wheat. 
No legume was grown on this land during the course of these experi-
ments. 
During the years 1939 to 1947, other land was put into different 
rotations, all of which included legumes or grass-legume mixtures. 
These rotations were set up in blocks consisting of 8 to 16 plots in 
which the two tillage treatments were arranged in an alternating pat-
tern. When fertilizer was applied, it was put on in a random way as 
a split-plot treatment. Most of the rotations were run for IO years. 
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The main exception was the corn-oats-wheat rotation which extended 
over 18 years for corn and oats and 19 years for wheat. 
Tillage Studies 
Tillage was chiefly by two methods-plowing and su btillage. Plow-
ing was done with a two-way plow in order to avoid the effect of back-
furrows and dead-furrows. Subsurface tillage was done with different 
types of equipment. This was because the subsurface tiller was under-
going a process of development, and an attempt was made to use the 
one most suitable for the job. These tillers had sweeps 24 inches wide 
or wider. 
During the last few years of the work, comparisons of the above 
mentioned tillage tools were made with the one-way disk and the 
narrow (16-inch) sweep tiller. This study was to determine the 
proper placement of residue. 
DESCR IPTION OF EXPERIMENT S AND RESULTS OBTAINED 
Corn Experiments 
Non-legume Rotations 
The first study involving tillage methods was started in the fall 
of 1938. Forty-five plots 21 x 35 feet were laid out on the contour on 
a 5% slope. The rotation used was corn-oats-wheat. Each crop was 
grown on three blocks of five plots. Tillage treatments were ran-
domized and are shown in Table 2. The results shown in this table 
have been summarized for three time periods. Detailed results for 
various treatments are shown in Tables 26 and 27. A t the end of five 
Table 2. Summary of corn yields in a corn-oats-wheat rotation. 
Tillage Methods 
No. of Years I Subt. I Plowed I Plowed \ Basin \ Spring I Subt. O ,W l Subt. O,C Years Annually No Res. R esidue Listc Plowed"' Plow Corn Pl. Wheat 
Grain - Bu. per Acre 
5 1939-
1943 45.2 37.1 39.5 44.4 40.8 
13· 1944-
1957 44.0 47.8 5 1.l 46.1 43.4 
18• 1939-
1957 -14.4 44.8 47.9 
Corn Stover-Lbs. j>er Acre 
5 1939-
1943 2900 2926 3091 2966 2941 
6" 1944-
1950 2407 2723 2717 2441 2381 
11" 1939-
1950 2631 2815 2887 
• 1952 yields lost. 
"No stover yields in 1945 or after 1950. 
· c Basin listed first 5 years. From I 944, subtilled for oats and wheat, plowed for corn. 
Spring plowed for corn , one-wayed for oats and wheat first 5 years. From 1944, subtilled for 
oats and corn, plowed for wheat. 
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years, two of the treatments were changed. The summary includes 
this initial period and then the next 13 years with the two new treat-
ments. Three of the treatments-subtilled annually, plowed with 
residue removed, and plowed with residue turned under-were carried 
without alteration through the entire 18-year period. 
Differences in yields due to tillage during the first five years were 
not significant. However, during the dry seasons of 1939 and 1940, the 
yields on fall plowed plots were decidedly lower than on the other 
treatments. During the period 1944 to 1957 there was a significant in-
crease for plowing over subtillage at the I per cent level. This period 
included several years of above normal soil moisture conditions. How-
ever, when the three treatments which ran through the entire 18 years, 
1939 to 1957, are considered, the differences due to the tillage treat-
ments used were not significant. There was considerable evidence that 
subtillage gave higher yields in the dry years and plowing gave higher 
yields in the wet years
Stover yields also showed only relatively small differences between 
tillage treatments. However, for the period 1944 to 1950 with generally 
favorable years, plowed plots gave significantly more stover than did 
subtilled plots. For the period 1939 to 1950, there was no significant 
difference in stover yields between the three treatments that were con-
tinued the entire time. This was due to dry years at the beginning of 
the tests which gave an advantage to the subtillage, and thus tended 
to offset the higher yields on plowed land during the more favorable 
years, 1944 to 1950. 
After the tests had been run for about five years, the question arose 
as to whether continual use of subsurface tillage might be detrimental 
to the soil. It seemed that it would be a good plan to plow at least 
part of the time. Consequently, two of the treatments were changed 
at that time. Plots that had been basin listed were plowed for wheat 
but subtilled for oats and corn. The plot that had been spring plowed 
was spring plowed for corn, but subtilled for oats and wheat. Results 
jtfter 13 years did not indicate that plowing one year in three had 
much effect on the yield of any of the crops used. No detrimental 
effect of subtilling every year was detected. 
Legume Rotations 
The yield of corn in different rotations was compared by selecting 
different periods of years when as many rotations as possible were 
represented. Table 3 shows four groups of years during each of which 
comparisons can be made. It is not assumed that these corn yields 
in different rotations are completely comparable in all respects. Rather 
the effect of the legume with respect to the position of corn in the rota-
tion may affect the yield to be expected. 
If the first two rotations are considered, corn follows wheat in each 
case. This is usually considered good in Nebraska since there is con-
9 
-0 
Table. 3. Summary of corn yields in different rotations where same years are compared. 
Rotation a 
o! sc,sc,w,c,o 0 sc,sc,o,w,c 
0 sc,sc,c,c 
0 sc,sc,c,c 
0 sc,c,c 
0 sc,c,c 
3 yrs.Br-Alf.,C,C,O,W 
3 yrs,Br-Alf.,C,C,O,W 
Com-Oats-Wheat" 
Subt. 
56.7 
52.3 
59.9 
47.9 
8 yrs. 
(1948 - 1955) 
I Plow 
59.9 
56.1 
58.4 
52.3 
• Italicized crop indicates yield reported. 
• 1952 omitted in the corn, oats. wheat rota tion . 
Mean Yield - Bushels per Acre 
7 yrs . 
(1948-1955) 
Subt. 
52.8 
49.l 
55.2 
43.1 
39.4 
I Plow 
~~ 
~s 
Mn 
~B 
41B 
6 yrs. 
( 1948 - 1953) 
Subt. I Plow 
M~ ~n 
oos %.4 
~.4 ~~ 
~s MA 
M~ MJ 
oos M~ 
Subt. 
nA 
ffl.4 
~J 
7 yrs. 
(1945-1954) 
I 
Table 4. Comparison of legume and non-legume rotations during years of varying moisture supply. 
Yield of Corn - Bushels per Acre 
Rotation I 1947 194& 1949 1950 1951 1953 1954 1955 1956 
sc,sc,w,c,o 27.9 80.7 61.2 101 .6 20.5 52.7 35.3 26.8 62.1 
Corn-oats-wheat 28.7 47.2 46.6 62.4 23.5 34.6 46.0 32.1 62.9 
Difference in favor 
of legume rotation - 0.8 33.5 14.6 39.2 - 3.0 18.1 - 10.7 - 5.3 - 0.8 
Plow 
~B 
41~ 
~J 
MEAN 
52.1 
42.7 
9.4 
siderable time after wheat harvest to accumulate moisture in the soil 
before time for planting corn the next year. However, in the second 
rotation, corn is one year further removed from the sweetclover, and 
the mean yield is lower in all cases than in the first rotation. 
In the third and fourth rotations, two years of corn follow two 
years of sweetclover. Here, the mean yield of the first year corn is 
higher than the second in all comparisons. It has been observed that 
the effect of the sweetclover on the supply of nitrate is lower the 
second year. For this reason it often may be desirable to add nitrogen 
fertilizer to the second crop of corn following sweetclover. A similar 
difference may be seen in rotations five and six where two years of corn 
follow one year of sweetclover. The yield of corn the first year is higher 
than the second year, except on the plowed land where the yields were 
exactly the same during these six years. 
The mean yields of two years of corn after two years of sweet-
clover are only slightly higher than following one year of sweetclover. 
It would appear from this that the second year sweetclover could not 
be justified at this location on the basis of corn yields following. 
However, there are certain advantages that may accrue from second 
year sweetclover. It is one of the most effective crops in protec ting 
land against runoff and erosion. This is true not only while the crop 
is growing, but if the residue is used in a sys tem of stubble-mulching, 
the protection extends during the growth of the first corn crop. The 
second year's growth of sweetclover may also provide luxuriant pas-
turage or a valuable seed crop. However, before a legume crop can 
be justified in occupying the land a full year for soil conservation, it 
should pay its way in higher yield on the crops following, or in other 
values. 
There are certain disadvantages in the use of one year of sweet-
clover under limited rainfall conditions. This was illustrated in tests 
in 1955 and 1956. The sweetclover grew until late in the fall of 1955, 
exhausting most of the soil moisture. The winter was dry and was 
followed by a dry spring. The soil contained very little moisture at 
planting time, and the crop was practically a failure. 
During the same year, corn after second year sweetclover which 
had conserved the fall moisture, made excellent yields. However, 
these unfavorable conditions for one year sweetclover have not been 
very frequent. The mean of the two sweetclover-corn rotations shows 
that for the six years averaged, the first year corn after two years of 
sweetclover was about 5.0 bushels more than with one year of sweet-
clover. The second year corn showed a mean of about 2.0 bushels 
more for one year sweetclover rotation. 
The rotation of bromegrass and alfalfa was carried out on land 
that was lower in fertility than the remainder of the field . It was set 
up on land that had been eroded and previously seeded to grass be-
cause of its depleted condition. In many cases some difficulty was ex-
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perienced in getting a satisfactory stand of alfalfa along with the 
bromegrass. In most cases the grass predominated. 
Consequently, when the sod was broken and put to corn the soil 
moisture and the nitrate production was low the first year. It is be-
lieved that this may account for the low yield of corn the first year 
after sod compared with the second year. Also it was usually difficult 
to get the sod worked down into as good a seedbed the first year after 
sod as the second. The difference in these yields was only about 2.0 
bushels per acre, but it was the reverse of results in the sweetclover 
rotations . 
The non-legume corn-oats-wheat rotation was located in plots at 
one end of the field and was, therefore, not directly comparable with 
the other rotations. However, there are certain trends that may be 
compared. It may be seen that the mean yields in this non-legume rota-
tion are decidedly below those in the sweetclover rotations. But the 
yields are very similar to those in the brome-alfalfa, corn-corn-oats-
wheat rotation. 
There are certain years when the non-legume corn-oats-wheat rota-
tion shows up better than the rotations including sweetclover. These 
are usually the years of extreme moisture conditions, either too wet 
or too dry. Table 4 shows a comparison of the sweetclover-sweetclover-
wheat-corn-oats rotation vs. the non-legume corn-oats-wheat rotation 
for the nine year period, 1947 to 1956. In this table, for comparing 
rotations, the mean of the yields on plowed and subtilled land has 
been used. 
In 1947 the rainfall was very high during April, May and June. 
This interferred with planting and getting the corn started. The re-
sulting yield was 0.8 bushel per acre higher on the non-legume rota-
tion. The next three years (1948-1950) were more favorable years. 
High yields were obtained and the rotations including sweetclover 
were much above the non-legume rotation. 
The year 1951 was the wettest year recorded during the 20 years of 
these experiments. The corn yields were the lowest of the nine-year 
period shown in Table 4. Again the yield was slightly higher in 
the non-legume rotation. The year 1953 showed the lowest total rain-
fall of the period but the rains were very timely, resulting in reason-
ably good yields. The legume rotation was superior in yield to the 
non-legume. 
The next three years (1954-1956) were either low in total precipita-
tion or unfavorable in distribution of the rains. Consequently, all 
gave higher yields for the non-legume rotations. These results may 
suggest another reason why legumes are less popular among farmers in 
areas of limited rainfall than where rainfall is more plentiful or 
regular in distribution. 
It has been remarkable how the corn yields have held up in this 
non-legume rotation. It reflects the latent fertility of this Sharpsburg 
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silty clay loam. There are undoubtedly many other soils in Nebraska 
that would give similar results. It is also only reasonable to assume 
that with proper use of fertilizers the yields could be maintained at 
a high level even though the land is kept in grain crops all of the time 
without the use of legumes. 
Effect of Amount of Residue 
In early years of these experiments some tests were made to deter-
mine the effect of the amount of mulch on plots where tillage was uni-
form. All of the land was plowed, disked and harrowed, and corn 
planted in shallow furrows. After planting, straw was applied on the 
surface between the rows at 0, 2, 4 and 8 tons per acre. Yields over a 
four-year period are shown in Table 5. It may be seen from these data 
that in all cases after the first year yields were higher on the plots to 
which straw was applied. Shedd and Norton obtained similar results 
in Iowa. These results would suggest that, in cases where yields 
under subtillage are below those for plowing, the difference may be 
due to the action of the tillage implement rather than to the presence 
of residue on the surface. 
Miscellaneous Corn Tests with Subtillage vs. Plowing 
On a number of fields near Lincoln and at the Hastings Water-
shed Project, comparisons were made between subtillage and plowing. 
These were carried out in order that a wider range of conditions would 
be represented than on the regular rotation plots. These results have 
been assembled in Table 36. They emphasize the rather small differ-
ence in yield that can be expected, on the average, in Eastern Nebraska 
between subtillage and plowing. The mean difference in favor of 
plowing in these tests is only 0.9 bushel. In the 27 comparisons, plow-
ing gave the highest yield in 16 cases and su btillage in 11 cases. 
Effect of Different Legumes on Corn Yields 
Two groups of plots on Fields 21 and 22 on the Agronomy Farm 
were established to test the effect of different legumes on the following 
corn crop. Oats were used as a companion crop for each of the five 
legumes studied. One treatment consisted of oats without any legume. 
Table 5. Corn yields with different amounts of straw applied between rows. 
(Bushels per acre.) 
Straw Applied (Tons per Acre) 
Field Year 
0 2 4 8 
Field 27, Lincoln 1938 10.2 7.6 7.0 8.7 
Rotation Plot Area 1939 9.6 16.9 IO.I 16.3 
Young Farm, Lincoln 1940 42.1 58.2 60.2 60.2 
Young Farm, Lincoln 1941 33.1 35.2 33.6 37.6 
MEAN 23.8 29.5 27.7 30.7 
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This was used as a check treatment for estimating, in a general way, 
the legume effect. Legumes and check plots were randomized and three 
replications used. The legumes were left on the land for only one sea-
son. The next spring the land was either plowed or subtilled and
planted to corn. Yields of corn are summarized in Table 6 and the 
complete data are given in Table 37. 
Where there was no legume, plowing gave 2.2 bushels per acre in-
crease over stubble-mulched land. Where legumes were grown the 
yield increases from plowing during the first three years ranged from 
2.4 to 5.4 bushels per acre . Therefore, the increase that might be at-
tributed to the legume was greater on subtilled than on plowed land. 
It seemed to be generally true that a better stand and growth of legumes 
was obtained on the subtilled land. When six years results are con-
sidered, results are reversed and the stubble-mulched plots gave a mean 
yield increase for the entire period of 1.4 to 4.6 bushels per acre over 
plowing. These increased results in favor of subtillage during the last 
three years are due to the dry seasons which are usually more favorable 
for subtillage. 
One point that was hoped for in these tests was to see if some of 
the legumes would reseed themselves and establish a new stand when 
oats were again seeded following a year when the land was used for 
corn. Biennial sweetclover (Melilotus alba) did not have an op-
portunity to produce seed since it was plowed or subtilled in the spring 
of the second year. Annual sweetclover (Melilotus alba annua) pro-
duced seed the first year. Some hard seed came through the corn year 
and germinated the following spring when the land was again seeded 
to oats. In most cases it did not give a full or uniform stand. 
Hairy vetch (Vicia villosa) usually produced only a limited amount 
of seed the first year, but a few of these would germinate and give scat-
tering plants in the next seeding of oats. Of the legumes used in this 
test, spring seeded vetch was the one most likely to be damaged or 
killed out by extremely hot, dry weather. In work on sandy soil in 
Northeast Nebraska, this difficulty seemed less likely to occur. 
Table 6. Com yields in a com-oats + legume rotation. Mean yields-six years, 1950-
1955. Fields 21 and 22, Agronomy Farm-Lincoln, Nebr. (Bushels per acre) 
Tillage 
Subtilled 
Increase for 
Legumes 
Plowed 
Increase for 
Legumes 
Increase 
Check 
36.3 
38.5 
for Plowing 2.2 
Biennial 
Sw. do. 
49.3 
13.0 
47.7 
9.2 
- l.6 
Legume 
Annual Part -
Vetch Sweet- ridge Lespedeza 
clover Pea 
52.0 47.1 47.7 47.7 
15.7 10.8 11.4 11.4 
50.6 45.0 43.1 44.8 
12.1 6.5 4.6 6.3 
- 1.4 - 2.1 - 4.6 - 2.9 
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Partridge pea (Chamaecrista fasciculata) gave good stands and pro-
duced seed in abundance. It was the most likely of any of the legumes 
to reseed itself when the land was again seeded to oats. The seed was 
usually well distributed due to this plant's tendency to dehisce. 
Lespedeza (L. stipulacea) produced a good crop of seed and gave 
fair stands in the next oats crop without reseeding. However, even 
better stands resulted if more seed was applied at time of seeding oats. 
This was also true for vetch, annual sweetclover, and even Patridge pea. 
Placement of Residue 
In 1953 tests were started to determine more definitely the proper 
placement of residue. The question involved was whether residue 
should be turned under completely, as with the plow; left almost 
entirely on the surface, as with the subtiller; or partially mixed into 
the soil, as is done with the disk, one-way, or small sweep machines. 
Plots with these three conditions were set up and replicated on 
some of the land that was being discontinued from the regular rota-
tions. The plots were randomized and, during the three years 1955 to 
1957, were split for fertilizer treatments. The test was in a different 
location each year, thus there was no carry-over effect of the nitrogen. 
A tabulation of four years results is shown in Tables 7 and 38. 
These results indicate that different methods may be used satis-
factorily to prepare land for corn with different degrees of burial of 
residue. From these preliminary data it cannot be concluded that 
either the plowing or subtilling are definitely the best method. It may 
be that a limited amount of mixing may be satisfactory so far as the 
crop yields are concerned. Even a small amount of residue will have 
some effect on the intake of water and reduction of erosion by either 
water or wind. However, i t was indicated by Zingg and Whitfield 
Table 7. Corn yields showing effects of different methods of tillage with and 
without nitrogen fertilizer. (Bushels per acre.) 
I Small 
I 
Plowed Subtilled 16" Sweep One -way Disk 
Year I I I l No N N No N N No N N No N N 
1953 46.1 45.5 40.6 39.6 
1955 21.6 23.2 29.0 32.2 31.2 36.7 23.6 29.2 
1956* 19.5 21.1 29.1 29.1 25.1 28.0 17.0 20.3 
1957 63.7 67.8 66.8 66.2 68.2 60.3 63.6 67.5 
4-Year 
MEAN 37.7 42.6 41.3 36.0 
3-Year 
MEAN 34.9 37.4 41.6 42.5 41.5 41.7 34.7 39.0 
Increase £or 
N itrogen 2.5 0.9 0.2 4.3 
• Effect of nitrogen applied to crop in 1955. Nitrogen applied at 40 lbs. N per acre at second 
cultivation. 
15 
that in the western states the yield of wheat on one-wayed land was 
usually intermediate between plowing and subtillage. 
In these tests on corn the highest yields were obtained from the 
subtilled land and from that worked with small sweep machines. The 
lowest yields were from the plowed and one-wayed land. However, 
these tests included two dry years when plowing was at its greatest 
disadvantage. Nitrogen fertilizer had little effect on the various tillage 
treatments except on the one-waying where an increase of 4.3 bushels 
was obtained. The failure of nitrogen to give increases was also due 
in part to unfavorable seasons. 
Since these trials were conducted for only a few years, further tests 
would seem to be justified. 
Fall vs. Spring Subtillage 
A number of miscellaneous comparative yields were obtained to 
determine the relative value of fall and spring subsurface tillage for 
corn. Results are shown in Table 39. Experience gained in these 
tests indicated that there is usually some advantage in fall subtillage 
where it can be worked into the cropping system satisfactorily. In 
the 16 comparisons shown in the table, fall subtillage gave the highest 
yield in 13 cases, and the mean increase was 4.3 bushels over the spring 
subtillage. 
Fall subtillage also has been found advantageous for oats which 
must be seeded early in the spring. The soil dries out earlier and oats 
sometimes can be seeded a few days sooner on fall subtilled land. 
Fertilizer Tests with Com 
Tests with fertilizers in this work were of two types. In one case 
they were applied on a piece of land set aside for this special purpose. 
In other cases the regular plots in the rotation were split in certain 
years. In some cases the residual effect of the fertilizer was measured 
the following year. In other cases the next crop harvest came equally 
from the fertilized and unfertilized portions of the plots. Thus, if 
there were slight differences due to the previous treatment, they would 
be distributed equally on all plots in a given series. 
One series of trea tments was conducted on Field 26-IV over a 
period of three years (1953-55) where corn was grown each year. In 
this test the plots were replicated in quadruplicate. The plowed and 
subtilled plots were in alternate quarters of the area and were reversed 
from year to year. Fertilizer treatments were retained in their same 
location each year. No fertilizer was applied in 1955; but since it had 
been put on the two years previous to this, the results represent the 
residual effect of the fertilizer. One group of plots received no fer-
tilizer, and one had JOO pounds per acre of starter fertilizer (8-32-0) 
composition applied in the row at planting time. The other trea tments 
consisted of starter at time of planting, followed by applications of 
JG 
Table. 8. Effect of fertilizer on corn yields on subti tled and plowed land (bushels per acre). 
No 
I 
Starter 
I 
Staner Starter Starter Starter 
I 
40 # N / A 
I 
80 # N / A 
Year I Ferti - O nl y + + + + No No lizer 20 # N / A 40 # N / A 60 # N / A 80# N / A Starter Starter 
Sub tilled 
1953 48.2 47.7 51.2 49.1 55 .2 54.6 5 1.4 6 1.0 
1954 45.1 46.6 47.3 46.9 47.9 48.5 44.7 48.3 
1955 31.2 31.6 28.9 30. 1 33.9 26.7 39.0 31.1 
MEAN 4 1.5 42 .0 42.5 42.0 45.7 43.3 45.0 46 .8 
-~, Plowed 
1953 53.6 55.4 56.5 56.3 56.2 59.8 56.6 57.7 
1954 45.1 46.7 49.0 46.7 49.4 46. 1 47.4 45 .9 
1955 31.8 28.4 29.4 26.7 22.7 16.5 33.1 18.4 
MEAN 43.5 43.5 45 .0 43.2 42 .8 40.8 45.7 40.7 
Inc. for 
Plowing 2.0 1.5 2.5 1.2 - 2.9 - 2.5 0.7 - 6.1 
MEAN: All subtilled plots= 43.6; all p lowed plots= 43 .2 
# = Lbs. 
nitrogen at rates shown in the table. This was applied at second 
cultivation. Two treatments received no starter, but had only nitrogen 
at two rates. Table 8 shows the detailed results of these tests. 
The results show that where there was no fertilizer, or only a 
starter, the plowing was slightly ahead of subtillage. This was also true
where starter and 20 or 40 pounds per acre of supplemental nitrogen 
was applied at second cultivation. Where there was more than 40 
pounds of nitrogen applied, either with starter or as nitrogen alone, 
the yields of the subtilled plots were as good as or above that of the 
plowed plots. 
These results tend to bear out a general observation that when soil 
conditions are such that nitrogen is likely to limit yields, plowing 
seems to have the advantage of giving a little more stirring than sub-
tillage, with the result of freeing slightly more available nutrients. 
However, if the plant nutrients are supplied by fertilizers in quan-
tities for high yields, the production from the subtilled plots may be as 
high, or even higher, than from the plowed land. This seems to de-
pend a great deal on the season. 
Miscellaneous Tests with Nitrogen on Corn 
A considerable number of miscellaneous tests were made to de-
termine the effect of nitrogen fertilizer on corn, oats and wheat. This 
was done by splitting plots with fertilizer for a season. The following 
year the two halves were harvested separately to get the residual effect. 
If this was not done, the entire plot was harvested so that an equal 
amount came from the two parts of the plot. Thus all plots in a test 
were affected equally. After the land went back to a legume it was 
assumed that any possible residual effect of the small amount of nitro-
gen fertilizer would have disappeared. 
Table 9 gives a summary of the effects of these tests on corn and 
the detailed results are shown in Table 40. It may be seen from these 
results that nitrogen fertilizer produced slight increases in yields under 
Table 9. Summary of corn yields in legume or grass-legume rotations as affected 
by nitrogen fertilizers. 1 (Bushels per acre.) 
N umber Subtilled Plowed 
Year of 
I I Inc. for N I I Inc. for N Rotat ions No N N No N N 
1950 7 77 .9 90.1 12.2 84.7 94.0 9.3 
1951 4 26.5 28.1 1.6 28.2 27.7 - 0.5 
1952 5 76.6 79.9 3.3 79.5 84.5 5.0 
1954 4 29.3 31.0 1.7 27.3 29.3 2.0 
1956 2 46.9 43.1 - 3.8 34.2 37.5 3.3 
1957 4 64.7 64.2 - 0.5 69.1 63.4 - 5.7 
MEAN 53.7 56.1 2.4 53.8 56.1 2.3 
Increase for 
Plowing 0.1 0.0 - 0.] 
1 Nitrogen applied at 40 lbs. N per acre as ammonium nitrate. 
18 
Table 10. Corn yields on corn-oats-wheat rotation plots under different methods 
of tillage with 40 lbs. N per acre at second cultivation and without ni-
trogen. (Bushels per acre.) 
Cont. Subt. C ,O Plowed Corn Plowed- Plowed-
Subt. Plowed Wheat Subt. O,W Residue No Res'. due 
Year 
No N I No N I No N I No N I No N I N N N N N 
1950 59.8 88.3 63.4 88.7 67.5 88.3 65.0 88.2 60.0 88.6 
1951 21.5 24.8 19.4 24.9 13.9 17.3 25.4 29.3 24.4 30.1 
1954 44.8 50.3 46.2 56.7 39.4 49.0 47. 1 49.8 42.1 48.6 
1955* 32.8 33.3 29.1 24.0 31.6 34.0 31.4 31.7 32.7 37.4 
Mean 39.7 49.2 39.5 48.6 38.1 47.2 42.2 49.8 39.8 51.2 
Increase for 
Nitrogen 9.5 9.1 9.1 7.6 11.4 
• Effect of nitroge n applied on wheat in 1954. 
most cropping systems which included sweetclover. However, in the 
six years reported, it was only in 1950 that increases of much practical 
significance were obtained. The increases from the use of nitrogen 
fertilizer were almost the same on the plowed and subtilled land. 
The residual effect of nitrogen ferti lizer on corn, where it was ap-
plied on a crop one year before, has been tested in a few cases. Not 
enough tests have been made to arrive at a definite statement con-
cerning the carryover effect of nitrogen. The results obtained showed 
only slight effect and this was not consistent in the two years tested. 
In the corn-oats-wheat rotation, the use of nitrogen fert ilizer gave 
some very favorable results on corn, as shown in Table l 0. The increase 
was apparent on all methods of tillage during four years of tests. 
In two years the effect of phosphorus was tested by applying 65 
pounds per acre of treble superphosphate, or about 28 pounds of 
P20 5 per acre. The results showed decreases in yields in most cases. 
These results are similar to those that have been obtained on the 
Agronomy Farm by other workers. 
Oats Experiments 
Oats were used in these experiments primarily as a companion 
crop for legumes. However, yields of oats have been of value in com-
paring subtillage and plowing. It has been observed in many cases 
that the plowed land gave a more luxuriant growth of oats, but sweet-
clover seeded with the grain was better on the subtilled land. Table 
11 gives a summary of oats yields in different rotations for comparing 
production on subtilled vs. plowed land. The detailed data for each 
rotation are shown in Tables 41 to 43. 
One of the very striking things brought out in these results is the 
high yield of oats following directly after two years of sweetclover. 
Farmers have seldom used oats at this point in the rotation. It has 
been rather remarkable that oats after sweetclover have given a good 
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Table II. Summary of oats yield in different rotations. 
Number Bushels per Acre 
of Years Rotation l Years Subtilled Plowed 
10 1946-1955 SC,SC,O,W,C 55.1 61.6 
10 1948-1957 SC,SC,W,C,O 36.5 36.1 
9' 1946-1955 Br-Alf.3 yrs.,C,C,O,W 29.5 32.7 
MEAN 40.4 43.5 
18 1940-1957 Corn-oats-wheat 30.8 32.8 
a Rotation not represented in I 950. 
yield response for the increased nitrogen due to the sweetclover. Little 
lodging of the oats occurred in this rotation. 
When oats follow second year sweetclover, as in the SC, SC, 0, W, C 
rotation, there is usually a large amount of sweetclover seed left on 
or near the surface. This germinates about the same time as the oats, 
offers considerable competition to the oats, and may tend to hold down 
the grain yield on the subtilled compared with plowed land. On the 
other hand, the young sweetclover growing in the oats increases the 
protection against runoff and erosion. Also, this growth gives a large 
amount of leguminous material and adds to the supply of nitrogen in 
the soil for the next crop. 
Where sweetclover was followed by wheat, corn and then oats, 
the mean yield of oats on the two tillage treatments was 22.l bushels 
per acre less than where the oats were the first crop after sweetclover. 
In the bromegrass-alfalfa rotation, the oats came after two corn crops 
which followed the grass . Oats yields in this rotation were nearly the 
same as in the non-legume rotation. One reason for this is that the 
brome-alfalfa mixture was, in most cases, more brome than alfalfa 
and as a result nitrogen supply was not increased materially. Stands 
of alfalfa in the brome seeding were often damaged by insects. 
Results with oats in general indicated that this crop needs a greater 
nitrogen supply than it usually gets where it follows corn. If it were 
removed only one year from the legume it might do well, but where 
it followed immediately after sweetclover yields of 55 to 61 bushels 
per acre were obtained. If oats are not given the advantage of an 
ample nitrogen supply, crop yields cannot be expected to be high. 
The bushels of oats produced in the non.legume rotation were about 
the same as the bushels of wheat. Due to the much greater price per 
bushel, wheat was by far the most valuable of the two crops. 
Yields of oats straw in different rotations are shown in Table 12, 
44, 45 and 46. Due to the varieties of oats grown, as well as to the low 
grain yields following corn, straw yields were low. In the last few years 
straw yields were not taken. This was due to the new method of 
harvesting field plots with a combine. This makes it difficult to get 
straw yields, so only the grain weights were obtained. 
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Table 12. Smmary of oats straw yields in different rotations showing the effect of
subtillage and plowing. 
Number LiJs. per Acre 
of Years Rotation 
I Years Subt. P lowed 
7• 1948-1955 sc.sc.w.c.o 1707 1732 
8 1946-1953 sc.sc.o.w.c 2160 2308 
8" 1946-1955 3 yrs.Br-Alf.,C,C,O,W 1310 1449 
MEAN 1726 1830 
17 1940-1956 Corn-oats-wheat 1212 1308 
• 1954 missing. 
b 1950 and 1954 missing. 
Table 13 shows yields of oats with different rotations when the 
same seven years are considered. In the legume rotations, the mean 
yield on the plowed plots was 2.9 bushels per acre higher than on the 
subtilled plots. It is not to be expected that oats at different points 
in these rotations will give the same yields, but the data in Table 13 
are presented to .point out and to emphasize these trends. 
In the non-legume rotation, the subtilled treatment gave almost 
the same yields as the plowed one The over-all mean difference in 
yield in favor of the legume rotations over the non-legume was 19.3 
Table 13. Oats yields with different rotations when the same years are considered. 
I 
Bushels per Acre 
Rotation 
I I I 1948 1949 1951 1952 1953 1954 1955 MEAN 
Sub tilled 
sc.sc.o.w.c 55.8 42.4 71.2 43.8 23.6 66.8 56.2 5 1.4 
sc.sc.w.c.o 72.0 28.9 38.1 39.4 13.1 56.4 36.0 40.6 
Br-Alf.,C,C,O,W 34.2 18. 1 26.2 23.6 25.5 38.2 32.1 28.3 
MEAN 54.0 29.8 45.2 35.6 20.7 53.8 41.4 40.1 
Corn-Oats-Wheat 38.9 14.1 26.4 18.2 11.3 29.9 18.1 22.4 
Increase 
for Legumes 15.I 15.7 18.8 17.4 9.4 23.9 23.3 17.7 
Plowed 
sc.sc.o.w.c 64.1 39.5 79.0 48.9 27.7 76.6 71.0 56.7 
sc.sc.w.c.o 68.0 28.3 38.3 38.1 13.4 59.5 37.2 40.4 
Br-Alf.,C,C,O,W 45.9 18.8 23.6 30.8 27.2 43.1 34.0 31.9 
MEAN 59.3 28.9 47.0 39.3 22.8 59.7 47.4 43.0 
Corn-Oats-Wheat 37.8 13.6 24.7 16.5 11.5 30.9 20.7 22.2 
Increase 
for Legumes 21.5 15.3 22.3 22.8 11.3 28.8 26.7 20.8 
L.S.D. due to tillage: 1.99 bu. a t 5 % level 
3 .00 bu. at 1 % level 
L.S.D due to rotations 2.08 bu. at 5% level 
2.85 bu. at 1 % level 
Statistical determinations m ade by Nebraska 
Dr. C . 0. Gardner , in charge.) 
College of Agriculture Statistical Laboratory-
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bushels per acre. As stated earlier, the non-legume rotation was con-
ducted on plots at one side of the field . Hence the yields are not 
absolutely comparable with the rotations. However, the general 
comparison should be of value in showing about what can be expected. 
Where oats came the third year after sweetclover, the yield was 
40.5 bushels; but where it was the first crop, the yield was 54.1 bushels 
per acre as a mean of subtilling and plowing. The mean yield of oats 
in the non-legume rotation during these seven years was considerably 
smaller than for 18 years, which can be seen in Table 11 . This was 
due to the fact that the low yields of oats in this non-legume rotation 
came during the latter part of the test period. 
Tables I 47 and 48 show the oats yields in a non-legume corn-
oats-wheat rotation which h as been carried out for a period of 18 
years. Two of the five treatments were changed a t the end of five 
years. The highest yields of oats in this rota tion were obtained during 
the first five years. Mean yields for the next 13 years were roughly 
h alf those of the first five. There was no significant difference due to 
tillage treatments. 
Oats straw yields in the non-legume rotation showed about the 
same trends as did the grain yields. Yields were highest during the 
first five years and much lower during the remaining years of the 18-
year period. This difference was not evident in the wheat or corn 
crops. It may have been that certain disease, insect pests, or soil 
organisms developed to cause this r eduction in the yield of oats. How-
ever, this point was not established definitely in the tests. 
Effect of Place in Rotation on Oats Yields 
In the midwest, oats are probably grown after corn more than 
at any other place in the cropping system. They have been widely 
used as a companion crop for various legumes. In Nebraska they have 
been widely grown along with sweetclover. This was done in these 
tests in most of the legume rotations. In order to check on the effect 
No 
Yrs. 
5 
13 
18 
5 
l2 
17 
Table 14. Summary of oats yields in a corn-oats-wheat rotation. 
T illage Methods 
Years 
Bushels per Acre 
1940-1944 47.6 46.7 51.2 47.9 48.3 
1945-1957 24.3 24.1 25.8 26.l 24.l 
1940-1957 30.8 30.4 32.8 
Oats Straw - Lbs. per Acre 
1940-1944 1678 1588 1777 1665 1686 
1945-1956 1018 1093 111 3 ]094 942 
1940-1956 1212 1238 1308 
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Table 15. Oats yield where oats planted as a nurse-crop with biennial sweetclover 
compared with yields of oats planted alone under three other conditions. 
Year 
Rotation MEAN 
1945 1946 1947 
Grain - Bu. per Acre 
Oats as a nurse-crop with sw. do. 52.2 25.0 47.6 41.6 
Oats following 2 yrs. SW. do. 54.3 61.6 65.7 60.5 
Oast following 2 yrs. row crop 
after I yr. sw. do. 4 1.5 30.l 45.8 39.1 
Oa ts in corn-oats-wheat rotation 49.4 25.2 26.4 33.7 
Straw - Lbs. per Acre 
Oats as a nurse-crop with sw. do. 2297 1477 1736 1837 
Oats following 2 yrs. sw. clo. 2499 2470 2395 2455 
Oats following 2 yrs. row crop 
after I yr. sw. clo. 1417 lll2 1566 1365 
Oats in corn-oats-wheat rotation 1634 1076 759 ll 56 
of the oats on the sweetclover and the effect of the sweetclover on 
the oats, the legume was seeded alone and in combination with oats. 
The effect of the place in the cropping system on yields during a three-
year period is shown in Table 15. 
It may be observed from this table that the highest yield of oats 
came when they were seeded following two years of sweetclover. When 
seeded as a comp anion crop with sweetclover, the yield of oats was 
much less than where oats followed sweetclover . If the crops are 
grown together in this way, the clover is r etarded in its growth the 
first year. The second year's growth of sweetclover is very similar, 
regardless of whether it was grown alone or as a companion crop with 
oats the first year. 
Another important effect of the oats is to retard weed growth. The 
number of weeds in the field h as been much less where oats and sweet-
clover were grown together than where sweetclover was grown alone. 
When oats follow two or more years of grain crops, the yield has been 
noticeably below tha t where it was grown shortly after the legume 
in the rotation. The effect of the rotation on straw yields has been 
similar to the effect on grain. 
Miscellaneous Tests with Oats 
A number of fields outside the regular rotations were u sed for 
testing field methods of preparing seedbeds and machinery perform-
ance in drilling. In these areas a number of comparisons were made 
between subtillage and plowing for oats. Table 49 shows a summary 
of these results. Each item in the table r epresents the m ean of two to 
eight plots. The mean of all of these results is almost the same for 
subtillage and plowing. This holds true for the straw as well as the 
grain. 
One thing that has often reduced the yield of oats on subtilled land 
is the difficulty of un iform drilling of the seed. This has been par-
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Table 16. Oats yield on subtilled and plowed land with and without nitrogen 
fertiilzer. (Bushels per acre.) 
Subtilled Plowed 
Year Rotation 
I I Increase I Increase No N N No N N 
1954 sc,sc,w,c,o 56.4 74.0 17.6 59.5 72.1 12.6 
1954 Corn-Oats-Wheat 29.8 59.7 29.9 30.5 59.2 28.7 
1955 3 yrs.Br-Alf.,C,C,0 ,W 32.1 35.2 3.1 34.0 34.0 0.0 
1955 sc,sc,o ,w,c 56.2 49.4 - 6.8 71.0 69.8 - 1.2 
MEAN 43.6 54.6 11.0 48.8 58.8 10.0 
ticularly troublesome where oats follow corn. There was a tendency 
when using a disk drill for the disks to jump over stalks or clumps of 
stalks. Where a hoe-type drill was used, there was much less difficulty 
from this and a more uniform job of seeding was done. From the 
various tests made, there is every indication that if equally good drill-
ing is done on the two methods of tillage, oats can be expected to 
yield as well on subtilled as on plowed land. 
Effect of Nitrogen Fertilizers on Oats 
In these experiments oats were in most of the sweetclover rotations. 
Since this legume supplies large amounts of available nitrogen for two 
to three years, it is hardly to be expected that applying more nitrogen 
would have a great effect on oats. 
In 1954 on the non-legume rotation there was a large increase for 
the use of nitrogen on oats. During that year there was also a good 
increase in the rotation of sweetclover two years followed by wheat, 
corn and then oats. In 1955 the increase was smaller. Nitrogen ap-
plied in 1955 to oats immediately following two years of sweetclover 
resulted in a decrease in yield. These results are shown in Table 16. 
The residual effect of nitrogen applied to corn in 1954 on the oats 
crop in I 955, showed only a mean increase of 3.7 bushels per acre on 
subtilled land, and 1.3 bushels per acre on plowed land. (See Table 17). 
A few tests on straw weights were made. These showed an increase 
of about 200 lbs. per acre in the yield of oats straw due to the ap-
plication of nitrogen. 
Table 17. Oats yield in different rotations in 1955 showing residual effect of 
nitrogen applied to com in 1954 at 60 lbs. N per acre. (Bushels per acre.) 
Subtilled 
I Increase I Plowed Rotation I Increase No N N No N N 
sc,sc,o ,w,c,o+sc 36.6 34.0 - 2.6 37.7 36.0 - 1.7 
sc,sc,w,c,o 36.0 43.6 7.6 37.2 38.5 1.3 
SC,SC,C,C,O,W 24.5 27.1 2.6 29.0 28.2 - 0.8 
sc,sc,c,c,o+ sc 40.2 49.1 8.9 43.7 43.9 0.2 
Corn-Oats-Wheat 16.1 IS.I 2.0 19.6 27.0 7.4 
MEAN 30.7 34.4 3.7 33.4 34.7 1.3 
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Wheat Experiments 
The wheat crop has been prominent in research work with stubble-
mulching. It has been included in most of the rotations. Considerable 
attention has been given to the most practical methods of preparing 
the seedbed for this crop and in using a stubble-mulch system in vari-
ous rotations. Use of stubble-mulching with wheat is even more im-
portant in western Nebraska, and other parts of the Great Plains, 
where wind erosion may do great damage in certain years. 
When wheat is planted in the fall after oats, wheat, or other small 
gra in , it is necessary to get rid of the volunteer from the previous crop 
before wheat is planted. Volunteer from shattered grain is often diffi-
cult to eradicate. One method is to give the land a light tillage im-
mediately after harvest. This may be done with a disk, one-way, or 
subtiller and treader. Tilling it in this way plants the shattered seed 
so that it will germinate from the moisture in the soil at harvest or 
as soon as the soil is moistened by rain. After the plants are up well 
a subtillage, possibly followed by treading as needed, will kill most of 
the young plants. By eradicating the volunteer wheat or other small 
grain before seeding time, competition with the young wheat is avoided 
and danger from Hessian fl y and some plant diseases is also reduced. 
Where wheat follows immediately after small grain that has pro-
duced an excessive amount of straw, it is sometimes desirable to remove 
some of the straw to make seedbed preparation easier. A good high 
stubble m ay be all the cover that is needed to protect the land for 
the next year if care is used in the subtillage operations. Thus the 
straw that goes through the combine often may be removed to ad-
vantage. 
If wheat follows second year sweetclover, excess sweetclover straw 
from the combine, if seed has been harvested, may be removed to 
facilitate seedbed preparation and drilling of the wheat. A high sweet-
clover stubble may give sufficient residue to protect the soil while the 
wheat is getting started. Stubble attached to the soil gives little trouble 
in preparing the seedbed; whereas the loose clover straw may become 
bunched or rolled, making drilling of the wheat more troublesome, and 
a somewhat uneven stand sometimes results. In these experiments 
excess sweetclover straw was not removed. It was worked into the soil 
as well as possible with subtillage methods. 
A summary of the wheat yields during JO years in different legume 
rotation systems is given in Table 18. In the corn.oats-wheat rotation, 
19 years, results are included. Mean yieds on the subtilled and plowed 
land are very nearly the same in the legume rotations. Differences, as 
shown by detailed data in the appendix (Tables 50 to 55), are not 
significant. There were slightly greater percentage differences in the 
straw yields than in the grain in favor of plowing over subtillage. It 
appears that the slightly higher nitrate content in the spring on 
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Table 18. Summary of wheat yields in different rotations on subti lled and plowed 
land. 
N umber Bu. per Acre 
of Years Rotation 
Years Subt. Plowed 
10 1947-1956 sc,sc,o ,w ,c 32 .3 31.9 
10 1946- 1955 sc,sc,w ,c,o 37.6 38.3 
10• 1947-1956 3 yrs.Br-Alf. ,C,C,O,W 27.1 28.3 
MEAN 32.3 32.8 
19 1939- 1957 Corn-Oats -,\'heat 26.1 28.1 
Straw - Lbs. per Acre 
8" 1947-1956 sc,sc,o .w ,c 3706 3913 
9' 1946- 1955 sc,sc,w,c,o 4480 4695 
8" 1947-1956 3 yrs.Br-Alf.,C ,C,O ,W 2450 2924 
MEAN 3545 3844 
18 1939- 1956 Corn-Oats-Wheat 2428 27 11 
• No wheat in 1951; two tests in 1949. 
b No straw yields obtained in 1954 and 1956. 
0 Straw yields for 1954 not ava ilable. 
the plowed land had a little greater effect on the straw than it did 
on the grain. 
A more accurate comparison of the effects of different rotations can 
be had if the results for the same years are included. In this way sea-
Table 19. Wheat yields in different rotations when the same years are considered. 
I 
Bushels per Acre 
Rotation 
I 1948 I 1949 I 1950 I 1952 I 1947 1953 1954 1955 MEAN 
Sub tilled 
SC,SC,W,C,O 32.2 45.8 23. 1 46.6 46.4 20.6 27 .5 48 .4 36.3 
sc,sc,o,w ,c 28.7 34.9 30.6 50.6 36.5 15.6 23.8 45.0 33.2 
3 yrs .Br-Alf. , 
C,C,O ,W 33.9 29.0 27.1 26. l 20.8 22.5 20.8 39. l 27 .5 
MEAN 31.6 36.6 26 .9 41.l 34.6 19.6 24.0 44.2 32.3 
Corn-Oats-Wheat 31.8 24.4 28.0 20.4 15.8 10.0 15.4 28.2 21.8 
Increase 
for Legumes - 0.2 12.2 - 1.1 20.7 18.8 9.6 8.6 16.0 10.5 
Plowed 
SC,SC,W ,C,O 28 .5 47.7 28.2 44.3 46.5 25 .3 31.1 43 .2 36.9 
SC,SC,O,W ,C 28.2 40.7 29.2 52.2 38.9 13.0 22.l 39. 1 32.9 
3 yrs.Br-Alf., 
C,C,O,W 37. 1 30.0 23.l 31.0 22.8 29.8 20.3 43.2 29.7 
MEAN 31.3 39.5 26.8 42.5 36.1 22.7 24.5 4 1.8 33.2 
Corn-Oats-Wheat 37 .2 23 .7 26.6 23.1 15.3 12.9 16. l 30.1 23. l 
Increase 
for Legumes - 5.9 15.8 0.2 19.4 20.8 9.8 8.4 11.7 JO.I 
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sonal effects are largely over come. Eight years were selected when each 
of the rotations, including the non-legume rotations, were repre-
sented. This summary will be found in Table 19. 
It can be seen from this table that the highest yield of wheat was 
produced where this crop followed two years of sweetclover. The 
wheat yield decreased as the crop was further removed from the 
legume. The yield of wheat in the non-legume rotation was approxi-
mately 10 bushels less than the mean of the three rotations including 
legumes. The difference in yield due to the legume varied from an 
actual mean loss in 194 7 and 1949 to a gain of approximately 20 
bushels an acre in 1950 and 1952 In this table showing yields during 
eight years, the differences in yields clue to subtillage vs. plowing were 
too small to be significant. 
Tables 3 and 11 will also show that when corn or oats followed 
two years of sweetclover, they gave higher yields than when they were 
removed one or two years from the sweetclover. The oats crop proved 
to be more responsive to the effects of two years sweetclover than 
either wheat or corn. 
If mean yields of subtillage and plowing are compared in the two 
rotations, the value of all grain crops obtained would be as shown 
in Table 20. The increase in yield of oats of 13.6 bushels per acre, 
coming the first year after sweetclover as compared with the third year 
after sweetclover, was sufficient to over-balance the 3.5 bushel increase 
in wheat yield when it was the first year after sweetclover. Thus the 
total value of Rotation 2 was $4. 17 greater than Rotation 1. Any 
variation in the assumed prices for grain crops would, of course, change 
the total value of the rotations. 
The chief interest in these crop value figures is that it affords a 
means of comparing two rotations. Rotation 2 shows the highest 
value, even though it includes oats immediately after sweetclover. 
This crop sequence has seldom been used by farmers. 
Wheat in the Non-legume Rotation 
The plan of the non-legume rotation of corn-oats-wheat has already 
been outlined. A summary of the wheat grain and straw yields is 
Table 20. Comparisons of yields of grain crops and the total value of two rota-
tions including different crop sequences after two years sweetclover. 
Number Value 
of Rotation Wheat Corn Oats of 
Rotation Rotation 
sc,sc,,v,c,o 
Bu. per acre 36.6 55.6 40.5 
Value of crops• $73.20 $83.40 $28.35 .$184.95 
2 SC,SC,O,W,C 
Bu. per acre 33.1 56.7 54.1 
Value of crops $66.20 $85.05 $37.87 $189.12 
a Prices assumed for crops: Wheat= $2.00 per bushel 
Corn = $1.50 per bushel 
Oats = $0. 70 per bushel 
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Table 21. Summary of wheat yields in a com-oats-wheat rotation under different 
methods of tillage. 
Tillage Methods 
~£ I,; I" CS:. 
3: i:: u-
~$ ·"' No. Years 
"'" "'" 
05 0~ 
Yrs. 
· " 
~~ ""' ·;;;U -~__g .u ...; 3: ;t·;;; 
"--:, oo 0" a-o.. :0....; ., . 
-S C ;;:z ==~ i:::i.~ :,-<i> ...I ::o.. 
"' "'"" 
Bushels per Acre 
5 1939-1943 28.5 25.8 30.0 27.0 29.1 
14 1944-1957 25.2 24.7 27.3 24.7 25.1 
19 1939-1957 26.1 25.0 28.1 
Straw - Lbs. per Acre 
5 1939-1943 2444 2380 2672 2328 2474 
13 1944-1956 2422 2425 2726 2389 2466 
18 1939-1956 2428 2413 2711 
given in Table 21. The detailed results by years are shown in Tables 
56 and 57. 
This land seemed to give more consistent yields of wheat than 
corn or oats. In fact, the yield of wheat on the three main plots (sub-
tilled; plowed, no residue; and plowed, residue turned under) during 
the period after the first five years was higher in bushels per acre than 
the yield of oats. There was a significant difference in wheat yields in 
favor of the plowing over subtillage for the entire period of the experi-
ment. However, the mean advantage for plowing was only 2.0 bushels 
of grain and 283 pounds of straw per acre over that obtained by the 
stubble-mulch method. 
During the course of these experiments a number of miscellaneous 
tests were conducted on different fields for comparing subtillage and 
plowing in preparation of land for wheat. Results of these tests are 
shown in Tables 58 and 59. They indicate that on the whole there 
was little difference in the two methods. However, there was consider-
able variation from year to year. 
Fertilizers for Wheat 
Wheat yields in the legume rotations were considerably higher 
than in the non-legume rotation. It would appear from this that an 
application of nitrogen should give a noticeable increase in wheat yields 
where legumes are not used. 
The effect of nitrogen was tested during two years involving five 
rotations. The results did not involve sufficient time to establish the 
effect of nitrogen definitely. However, they did not show that the 
nitrogen fertilizer was of value in the legume rotations. This was 
probably due to the legume supplying as much available nitrogen as 
was necessary to balance the other plant food elements and moisture 
supply present. The only increase of consequence came in 1955 where 
wheat was the fourth crop after bromegrass-alfalfa sod. In this case 
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Table 22. Wheat yields on subtilled and plowed land with and without phos-
phorous. (Bushels per acre.) 
Year 
1949 
MEAN 
1951 
MEAN 
Rotation 
SC,Fallow,W 
SC,SC,W ,C,O 
3 yrs.Br-Alf.C,W,O,W 
Com-oats-wheat 
sc,sc,w 
sc,sc,o ,w ,c 
Corn-oats-wheat 
OVER-ALL MEAN 
No P 
27.7 
23.1 
27.1 
27.9 
26.5 
35.3 
29.4 
19.9 
28.2 
27.4 
Subtilled 
I 
p I Increase 
33.0 5.3 
35.3 12.2 
27.1 0.0 
27.1 - 0.8 
30.6 4.1 
36.6 1.3 
29.4 0.0 
19.6 - 0.3 
28.5 0.3 
29.6 2.2 
No P I 
32.1 
28.2 
23.1 
27.0 
27.6 
34.1 
30.3 
20.9 
28.4 
28.0 
Plowed 
p I Increase 
33.0 0.9 
35.2 7.0 
26.0 2.9 
24.8 - 2.2 
29.8 2.2 
41.9 7.8 
28.0 - 2.3 
19.1 - 1.8 
29.7 1.3 
29.8 1.8 
wheat was too far removed from the sod to obtain sufficient nitrogen. 
It seems that this soil will usually supply nitrogen to the wheat crop 
in amounts sufficient for excellent growth when other conditions are 
favorable. More extensive tests are needed to determine need for 
nitrogen on this soil for wheat. 
In 1949 and 1951 phosphorus was applied to some plots at the 
rate of 27 pounds P50 2 per acre. Results are shown in Table 22 and, 
in general, were more favorable than was the case with nitrogen. The 
greatest increase was obtained when conditions were such as to supply 
plenty of available nitrogen along with the phosphorus. Additional 
tests are needed on this point, but these results with phosphorus are 
in line with those obtained by the Department of Agronomy on 
this fann. 
Wheat Yields on Soil Moisture Plots 
In the early years of this work the effect of straw mulch on soil 
moisture was measured during the summer months. Wheat was seeded 
on these plots in the fall and yields obtained the following year. Re-
sults of these tests are shown in Tables 60 and 61. These results show 
slighty higher yield where l, 2, 4 or 8 tons per acre of straw or 2 tons 
per acre of stalks were subtilled. This was undoubtedly due to the fact 
that more moisture was stored on these plots during the summer than 
was the case on the other plots. Decayed straw gave a high yield, 
probably because there was more available plant food in this applied 
material. 
The straw yields ran in much the same order as the grain yields. 
The delayed fallow, where weeds were allowed to grow until late 
June, gave the lowest yield of straw. This was probably due to a short-
age of both moisture and plant nutrients. 
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Table 23. Summary of effect of manure on yield of different crops in miscellane-
ous tests. (Bushels per acre.) 
Number Subtilled I Plowed 
Years of Crop 
No I Inc. fo r Plots Manure• I No I Inc. for Manure Manure Manure Manure Manure 
1942-
1946 18 Corn 58.3 56. l 2.2 57.9 55.9 2.0 
1942-
1947 36 Oats 52.0 44 .8 7.2 52.1 43.2 8.9 
1944-
1947 16 Wheat 37.1 32.9 4.2 38.8 36.8 2.0 
a Manure appli ed at 8 tons per acre. 
Manure on Plowed vs. Subtilled Land 
Another question of practical importance was whether manure 
could be applied on the surface and subtilled as profitably as it could 
be plowed under. If it could be used on the surface, it might have 
considerable value in the reduction of erosion. This would be par-
ticularly true if the manure contained much straw material. In this 
condition it would form an effective mulch. 
Numerous miscellaneous tests were made on this question during 
the years 1942 to 1947. A summary of the results is shown in Table 
23 .and the detailed results are in Tables 62 and 63. The tables indi-
cate that the yield of crops was essentially the same whether the 
manure was applied on the surface and the land subtilled, or whether 
the manure was plowed under. 
The effect of manure on oats straw was about the same whether 
the manure was on top or plowed under. Corn stover and wheat straw 
were heavier where the manure was plowed under, even though the 
yields of grain under these conditions were very similar. 
Sweetclover In Rotations 
The soil on the Agronomy Farm required liming in order to pro-
duce a good growth of sweetclover. When this was done, the first 
year's growth was sufficient to give from 1-2½ tons of hay per acre. 
Although there was no way to utilize this growth by pasturing on 
small plots, it was evident that a farmer might make excellent use of 
it. The second year's growth was rapid and produced yields of 3 to 
4 tons of air-dry material per acre. Actual yields of this crop were 
not taken regularly, but it was simply left on the land for its bene-
ficial effect on the grain crops. 
When sweetclover was included in a rotation for two years fol-
lowed by oats, wheat and corn, the runoff and erosion was low. If this 
type of rotation, along with a system of stubble-muiching, should be 
combined with terracing and contour farming, erosion would no 
longer be a serious problem on most land. 
In most cases the effects of sweetclover carried over on the grain 
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crops for about three years. However, the effect on the third crop was 
noticeably reduced, and the plants by this time were showing the need 
of additional nitrogen. 
The effect of a single year of sweetclover varied greatly with weather 
conditions. When there was plenty of moisture in the fall and again 
in the spring, one-year sweetclover had almost as great an effect on a 
corn or sorghum crop as two years growth. This was due to the fact 
that by the time the sod was broken in the spring the plants had fixed 
a large part of the nitrogen that would have been stored during the 
second year. 
However, if the fall of the first year was dry, the sweetclover re-
moved moisture until late fall and left little available water in the 
soil profile. I£ this was followed by a dry winter and spring, there 
would be so little water available in the soil profile that the chances 
for a corn crop were greatly reduced. The years 1955 and 1956 were 
good examples of this. 
The probability of a dry fall and spring condition prevailing, makes 
the use of a single year of sweetclover a questionable practice in regions 
of limited rainfall. The areas in Central Nebraska and Kansas are 
good examples. A mean rainfall of about 20-22 inches, and the frequent 
occurrence of dry falls, makes the use of one-year sweetclover very 
hazardous. The use of sweetclover left for two years probably cannot 
be justified in these areas unless good use can be made of the forage 
for pasture or silage. I£ the crop can be utilized in this way, so that 
the legume can pay dividends during the second year it is on the land, 
its use may be justified. It probably cannot be used profitably simply 
for the nitrogen it may fix for the next grain crop. 
Experiments With Soybeans 
There were two important considerations in connection with the 
growing of soybeans by the stubble-mulch method. I£ they could be 
grown successfully in this way the erosion hazard, which is usually 
serious in soybean production, might be largely overcome. Also, if 
this could be brought about, soybeans might be grown on land with 
greater slope than is usually considered safe if the land is plowed. 
Table 24 gives the yield of soybeans on different fields in mis-
cellaneous tests during the four-year period, 1942 to 1946. The mean 
Table 24. Summary of soybean yields on subtilled and plowed land. 
Number Number Bushels per Acre 
Years of of I Tests Plots Subtilled Plowed 
1942 1 3 23.9 22.6 
1944 1 4 22.2 21.7 
1945 4 14 15.4 17.4 
1946 3 12 18.5 20.3 
MEAN 20.0 20.5 
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Table 25. Summary of protein determinations on different crops. 
Number Total Mean Protein Content ( %) 
of Years N umber of Crop Rotation 
I 
Reported Comparisons Subtilled Plowed 
6 18 Wheat Legume-Grain 13.5 13.4 
6 6 Wheat C,O,W 11.4 11.2 
3 7 Oats Legume-Grain 15.2 15 .7 
3 3 Oats c,o,w 14.1 14.1 
4 12 Corn Legume-Grain 8.5 8.8 
3 3 Corn c,o,w 6.7 6.7 
yields by the two tillage methods were almost the same. It was con-
cluded from the experience gained through these few tests that it 
is perfectly feasible to produce soybeans by the stubble-mulch method. 
Preparation of the seedbed and cultivation can be done satisfactorily 
by this system. The main precaution that needs to be taken is to 
avoid having large pieces of cornstalks on the surface that may drag 
on the cultivator and injure the young plants. This can be avoided 
by cutting the stalks. The great advantage in using the stubble-mulch 
method with soybeans is to reduce erosion especially during the early 
stages of growth of the crop. 
Protein Content of Crops 
In comparing crops grown under subtillage and plowing, the effect 
on protein content was determined. Results are shown in condensed 
form in Table 25. This table shows that with wheat the protein 
content was slightly higher on subtilled than on plowed land. On 
corn and oats it was higer on plowed land in the legume rotations, 
but exactly the same on the corn-oats-wheat rotation. The results in-
dicate that the differences in protein content in the different grains 
due to these tillage methods have been too small to have any practical 
significance. 
As would be expected where legumes had been used, the protein 
content of grain was a little higher. 
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APPENDIX 
Yields for Different Cropping Systems Given by Years. 
Table 26. Corn yields in a rotation of com-oats-wheat with different tillage meth-
ods. (Bushels per acre.) 
I Subtilled I Plowed Year 
Annually Subt. C,O No Spring Basin Subt. O ,W R esidue 
Pl. Wheat' Residue Powed" Listb Pl. Comb 
1939 26.6 6.6 9.6 18.5 17.0 
1940 36.1 21.0 19.5 40.7 39.4 
1941 30.5 21.2 27.1 24.5 28.4 
1942 48.9 55.0 58.4 51.4 54.6 
1943 84.1 81.6 83.0 69.0 82.7 
5-Year 
MEAN 45.2 37.1 39.5 40.8 44.4 
1944 53.7 52.3 75.1 79.8 61.8 
1945 51.2 49.6 58.4 58.6 50.1 
1946 44.0 45.3 57.4 58.0 56.3 
1947 25.8 23.1 30.8 31.5 24.5 
1948 39.5 43.7 51.9 54.9 49.2 
1949 46.7 42.8 43.3 46.4 39.8 
1950 59.8 63.4 60.0 65.0 67.5 
1951 21.5 19.4 24.-J. 25.4 13.9 
1952° 
1953 31.9 30.0 35.6 37.2 34.8 
1954 44 .8 46.2 42.l 47.l 39.4 
1955 32.8 29. l 32.7 31.4 31.6 
1956 60.4 62.7 47.8 65.3 66.3 
1957 60.5 56.1 61.5 63.5 64.0 
MEAN-
1944-57 41.0 43.4 47.8 51.1 46.l 
1939-57 44.4 44.8 47.9 
Yields 1939-1943-No significant differences due to tillage. 
Yields 1944-1957: L.S.D. at 5 % level = 3.79 
L.S.D . at I % level = 5.05 
Three trea tments (1939-1957)-differences not significant. 
a Spring p lowed for corn , one-wayed for oats and wheat first five years. From 1944, subtilled 
for corn and oats, plowed for wheat. 
b Basin listed first five years. From 1944, subtiIJed for oats and wheat , plowed for corn . 
c I 952 yields lost. 
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Table 27. Corn stover yields in a rotation of com-oats-wheat with diHerent tillage 
methods.(Lbs. per acre.) 
Subtilled Plowed 
Year 
Annually\ Subt. C.O No I I Spring I 
Basin ISubt. O,W 
Pl. Wheat Residue Residue Plowed List Plow Corn 
1939 3430 3555 3485 3440 3635 
1940 2115 1685 1785 2480 2430 
1941 3125 2700 3473 31 18 2353 
1942 2511 3045 2933 2610 2920 
1943 3320 3645 3780 3055 3490 
5-year 
MEAN 2900 2926 3091 2941 2966 
1944 3095 3070 3760 3700 3435 
1945· 
1946 2790 2967 2823 2938 2680 
1947 1683 1617 2577 2348 1885 
1948 1761 2060 2334 2156 22 15 
1949 1950 1590 1780 2025 1380 
1950 3165 2985 3065 3135 3050 
MEAN 
1944-50 2407 2381 2723 2717 2441 
1939-50 2631 2815 2887 
1939-1943, differences due to tillage not signifi cant. 
1944- 1950, L.S.D . at 5% level = 265. 
1939-1950, three treatments, not significant. 
a No stover harvested in 1945. 
Table 28. Corn yields in a rotation of sweetclover-sweetclover-wheat-corn-oats. 
Bushels per Acre 
Year Field 
I 
Subtilled Plowed 
1947 23-V 27.5 28.5 
1948 26-I-E 77.2 84.2 
1949 26-II-E 61.2 61.2 
1950 26-III-E 96.3 106.3 
1951 24-III-E 19.0 21.9 
1952 23-V 83.6 91.9 
1953 26-I-E 51.2 54.1 
1954 26-II-E 35.0 35.6 
1955 26-III-E 30.0 23.6 
1956 24-III-E 65.3 58.8 
MEAN 54.6 56.6 
Differences due to tillage not significant. 
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Table 29. Corn yields in 
Year 
1948 
1949 
1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
MEAN 
a rotation 
Field 
23-IV 
26-1-W 
26-11-W 
26-III-W 
24-III-W 
23-IV 
26-1-W 
26-11-W 
26-III-W 
24-111-W 
Differences due to tillage not signifi cant. 
of sweetclover-sweetclover-oats-wheat:corn. 
Bushels per Acre 
Suutille ' · d ! .', Plowed 
73.5 
65.9 
77.0 
28.5 
74.8 
45.5 
31.6 
21.5 
72.1 
73.0 
56 .3 
81.5 
71.5 
85.3 
35.3 
78.4 
46.2 
33.8 
17.0 
51.8 
69.4 
57.0 
Table 30. Corn yields-First year corn in a rotation of 2 yrs. sweetclover-corn-corn. 
Bushels per Acre 
Year Field 
Subtilled Plowed 
1946 24-IV-E 88.5 83.7 
1947 23-VIII 27.9 25.8 
1948 25-11-E 81.6 87.6 
1949 25-111 70.1 73.8 
1950 26-IV-N 90.7 90.1 
1951 23-\11 & VII 23.7 27.1 
1952 25-1 92.5 88.9 
1953 25-III 58.0 57 .0 
1954 24-1\1 33.3 20.9 
1955 25-11 29.0 21.6 
MEAN 59.5 57.6 
Differences due to ti11age not significant. 
Table 31. Corn yields-Second year corn in a rotation of 2 yrs. sweetclover-corn-
corn. 
Bushels per Acre 
Year Field I Subtilled Plowed 
1947 24-1\1-E 13.5 12.3 
1948 23-\1111 78.4 86.2 
1949 25-11-E 45 .1 58.5 
1950 25-III-S 81.0 95.3 
1951 26-IV-N 19.6 22.6 
1952 23-VI 81.4 85.6 
1953 25-1 35.9 38.4 
1954 25-III 17.4 18.9 
1955 24-1\1 24.4 13.2 
1956 25-11 36.4 22.4 
MEAN 43.3 45.3 
Differences due to ti11age not signifi cant. 
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Table 32. Com yields-First year com in a rotation of sweetclover-com-corn. 
Bushels per Acre 
Year Field 
I Subtilled Plowed 
1944 26-IV-N 86.5 94.2 
1945 24-m-E 58.1 55.l 
1946 23-VII 68.5 69.5 
1947 25-1-E 21.3 17.4 
1948 23-1-E 71.6 52.9 
1949 24-IV-E 56.3 53.7 
1950 23-IX 105.0 113.2 
1951 25-II 35.9 38.2 
1952 23-1 69.8 75.4 
1953 23-VIII 46.9 55.0 
1955 23-1 0.0 0.0 
1956 23-VII[ & IX 10.4 2.4 
MEAN 52.5 52.2 
Differences due to tillage not significant. 
Table 33. Corn yields-Second year corn in a rotation of sweetclover-corn-corn. 
Bushels per Acre 
Year Field 
I Subtilled Plowed 
1946 24-m -E 80.6 80.7 
1947 23-VII 9.5 10.5 
1948 25-1-E 78.l 83.9 
1949 23-1-E 64.7 72.0 
1950 24-IV-E 81.5 80.0 
1951 23-IX 17.5 24.0 
195:? 25-II 80.6 85.1 
1953 23-1 42.7 43.0 
1954 23-VIII 20.6 23.3 
1956 23-1 21.7 16.6 
MEAN 49.7 51.9 
Differences due to tillage not significant. 
Table 34. Com yields-First year corn in a rotation of 3 yrs. brome-a!falfa, corn-
corn-oats-wheat. 
Bushels per Acre 
Year Field 
I Subtilled Plowed 
1944 B-1 86.6 77.5 
1945 B-11 48.6 52.6 
1946 B-111 47.1 50.4 
1947 B-IV 20.8 19.5 
1949 B-VI 22.2 22.5 
1950 B-VII 96.8 97.3 
1951 B-1 35.4 34.6 
1952 B -Il 52.9 62.2 
1953 B-Ill 2.0 1.5 
1954 B-IV 18.2 21.3 
MEAN 43.l 43.9 
Differences due to tilla&e not significant
36 
Table 35. Com yield s- Second year corn in a rotation of 3 yrs. brome-alf., corn-
corn-oats-wheat. 
Bushels per Acre 
Year Field 
I Subtilled Plowed 
1945 B-1 62.1 62.7 
1946 B-ll 66.9 73.6 
1947 B-III 11.6 11.0 
1948 B-IV 65.5 68.5 
1950 B-VI 52.7 62.1 
1951 B-VJI 30.9 33.0 
1952 B-1 82.0 82.9 
1953 B-11 27.I 27.2 
1954 B-III 31.5 22.9 
MEAN 47.8 49.3 
Differences due to tillage not significant. 
Table 36. Miscellaneous tests showing corn yields on subtilled and plowed land. 
Bushels per Acre 
Year Field 
I Subtilled Plowed 
1940 Young Farm-Lincoln 36.1 32.4 
1941 Young Farm-Lincoln 22.8 24.3 
1942 Bethany Field-Lincoln 46.7 51.4 
1942 Jacoby Farm-Lincoln 34.9 23.7 
1944 Field B-1, Agronomy Farm 86.6 77.5 
1945 Bethany Field-Lincoln 35 .8 53.9 
1945 Bethany Field-Lincoln 55.7 67.8 
1946 Hastings Watershed 28.2 33.1 
1946 Hast ings Watershed 45 .7 40.4 
1947 Hastings Watershed 10.2 14.1 
1947 H as tings Watershed 23 .2 15.2 
1947 McCartney Field-Lincoln 38.5 38.6 
1948 Hastings Watershed 19.6 6.1 
1948 Hasti ngs ,-vatershed 2.7 1.9 
1948 Hastings Watershed 11.7 0.8 
1948 Wakelin Field-Lincoln 77.6 80.1 
1948 Field 24-C, Agronomy Farm 85.9 84.0 
1949 Field 24-B, Agronomy Farm 79.6 79.1 
1949 Field 24-C, Agronomy Farm 77.8 78.2 
1949 Hastings ,-vatershed 40.9 40.8 
1950 Field 24-A, Agronomy Farm 91.5 102.3 
1950 Field 24-B, Agronomy Farm 91.4 94.8 
1950 Field 24-C, Agronomy Farm 72.5 82.9 
1951 Field 24-A , Agronomy Farm 31.l 33.0 
1951 Field 24-B, Agronomy Farm 22.0 28.I 
1951 Field 24-C, Agronomy Farm 20.6 23.3 
1952 Wakelin Field-Lincoln 59.2 63.3 
MEAN 46.2 47.1 
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Table 37. Corn yields in a corn-oa ts rotation with five legumes-Fields 21 and 22-Agronomy Farm, Lincoln, Nebraska. (Bu. per acre), 
I nc. Inc. I NCREASES 
3-YR. for 3-YR . for 6- YR . 6-YR . MEAN 
Legume Ti llage 1950 195 1 1952 MEAN Plow- 1953 1954 1955 MEAN Plow- MEAN Legumes I Plowi n g ing ing 
over check over Subt 
Bien . Sw.Clo. Su bt. 97.0 29.6 8 1.2 69.3 46.7 2 1.6 19.6 29.3 49.3 13.0 
Plow 97.5 3 1.9 86.5 72.0 2.7 47.4 13.9 8.9 23.4 - 5.9 47.7 9.2 - 1.6 
<.;o· Vetch Su bt. 93 .4 27 .5 88.4 69.8 42 .3 34.7 25.4 34. 1 52.0 15.7 
00 Plow 99.0 33.7 87.1 73.3 3.5 48.3 28.2 7.0 27.8 - 6.3 50.6 12. 1 - 1.4 
An . Sw. Clo. Su bt. 76.2 26 .6 80.2 6 1.0 46. 1 31.6 21.7 33.1 47. 1 10.8 
Plow 83.0 28.6 79.9 63.8 2.8 44.8 23.4 10.2 26. 1 - 7.0 45.0 6.5 - 2.1 
Pa rt r idge Pea Sub t. 79. 1 23.2 73 .8 58 .7 50.7 30.2 29.2 36 .7 47.7 11 .4 
Plow 8 1.7 25.4 76.2 61.1 2.4 48.8 22 .2 4.4 25. 1 - 11.6 43.1 4 .6 - 4.6 
Lespedeza Subt. 78.3 28 .5 78.0 6 1.6 4 1.5 3 1.6 28.3 33.8 47 .7 11.4 
Plow 86. 1 30.8 84. 1 67.0 5.4 4 1.8 23.5 2.6 22.6 - 11 .2 44.8 6.3 - 2.9 
Check Su bt. 58.2 16.9 52.7 42.6 35.5 30.8 23.8 30.0 36.3 
Plow 68 .9 23. 1 65 .9 52.6 10.0 34 .8 30.1 8. 1 24.3 - 5.7 38.5 +2.2 
Table 38. Corn yields showing effects of different methods of 
without nitrogen fertilizer. (Bushels per Acre) 
tillage with and 
Plowed I Su btilled 16" Sweep One-way 
Year Fi eld 
No N I N I I No N N No N N NoN N 
1953 23-1 43.0 42.7 41.2 38.8 
25-I 38.4 35.9 31.3 27 .7 
25-III 57.0 58.0 50.0 52.4 
MEAN 46. I 45.5 40.6 39.6 
1955 25-II-W 21.6 23.2 29.0 32.2 31.2 36.7 23.6 29.2 
1956"' 23 -1 16.6 15.1 2 1.7 20.7 17.9 17.4 14.6 18.8 
25-JI 22.4 27.0 36.4 37.5 32.2 38.6 19.4 21.8 
MEAN 19.5 21. 1 29.1 29.1 25.1 28.0 17.0 20.3 
1957 23-III 59.4 67.9 71.7 73.8 63.2 65.6 63.6 75 .0 
23- l V 64.8 71.8 63.2 66.8 76.7 60.7 68.0 63.5 
23-V 67.0 63 .6 65 .6 57.9 64.8 54.6 59.3 64.0 
MEAN 63.7 67 .8 66 .8 66.2 68.2 60.3 63.6 67.5 
4-YR. MEAN 37 .7 42.6 41.3 36.0 
3-YR . MEAN 34.9 37.4 41.6 42.5 41.5 41.7 34.7 39.0 
Differences du e to tillage not signifi cant. 
• 1956 yields show effect of nitrogen app li ed to crop in 1955. 
Table 39. Corn yields on fall vs. spring subtillage (bushels per acre). 
Subtill age 
II 
Inc. du e 
Year Field Previou s Crop to Fall 
Fall Spring Tillage 
1943 Bethany Conti nuous corn 79.1 66.4 12.7 
1944 Bethany Conti nuous corn 51.0 46.6 4.4 
1944 Beth any Rotation corn 76 .J 75.2 0.9 
1944 26-lll-E Corn after I yr. sw. do. 56.7 53.9 2.8 
1944 26-III-W 2 yr. sw.clo. 82.4 74.3 8.1 
1944 26-II-W Corn after 2 yr. sw. do. 64.0 44.6 19.4 
1946 24-1\1-E 2 yr. SW .do. 91.5 85 .4 6 .1 
1947 23-Vlll 2 yr. sw.clo. 30.4 25.4 5.0 
1947 24-1\1-E Corn after 2 vr. sw.do. 14.7 12.4 2.3 
1947 24-1\1-W Sorg. after 2 yr. sw.do. 23.3 2 1.4 1.9 
1949 25-Ill 2 yr. sw.do. 64.3 76.0 - 11.7 
1949 23-1-E Corn after I yr. sw .do. 64.2 65.2 - 1.0 
1949 23-1-V,1 Sorg. after I yr. sw.do. 70.4 63.9 6.5 
1949 25-II-W Sorg. after 2 yr. sw.do. 62.2 51.8 10.4 
1949 25-II-E Corn after 2 yr. sw.do. 45.0 45 .2 - 0.2 
1950 Rotation 59.1 57 .3 1.8 
MEAN 58.4 54.1 4.3 
L.S.D. - 3 .62 at 5% level. 
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Table 40. Corn yields on subtilled and plowed land with and without nitrogen 
fertilizer. 
Subtilled 
II 
Plowed 
Year Rotation 
I I No N N Inc. No N N Inc. 
1950 3 yrs.Br-Alf.,C,C,O,W 96.8 105.6 8.8 97.3 105.9 8.6 
3 yrs .Br-Alf.,C,C,O,W 52.7 73.5 20.8 62 .1 76.9 14 .8 
Brome-O,W,C 54.2 76.0 21.8 61.2 79.8 18.6 
sc,sc,c,c 81.0 95.3 14.3 95.3 100.3 5.0 
SC,Sorg.,C 90.9 95.3 4.4 98.4 99.4 1.0 
SC,SC,Sorg.,C 88.2 101.5 13.3 98.7 105.0 6.3 
sc,c,c 81.5 83.5 2.0 80.0 90.5 10.5 
MEAN 77.9 90.1 12.2 84.7 94.0 9.4 
1951 Alf.C,C,C,C 20.6 21.3 0.7 23.3 24.3 1.0 
sc,sc,w,c,o 19.0 22.2 3.2 21.9 22.5 0.6 
3 yrs.Br-Alf.,C,C,O,W 35.4 33.6 - 1.8 34.6 27.9 - 6.7 
3 yrs.Br-Alf.,C,C,O, W 30.9 35.3 4.4 33 .0 36.0 3.0 
MEAN 26.5 28.1 1.6 28.2 27.7 - 0.5 
1952 3 yrs.Br-Alf.,C,C,O,W 82.0 74.8 - 7.2 82.9 79.0 - 3.9 
sc,sc,c,c 92.5 93.3 0.8 88.9 103.3 14.4 
SC,SC,O,W,C 74.8 88.3 13.5 78.4 86.0 7.6 
3 yrs.Br-Alf.,C,C,O,W 52.9 58.0 5.1 62.2 62.6 0.4 
sc,sc,c,c 80.6 85.2 4.6 85.1 91.8 6.7 
MEAN 76.6 79.9 3.3 79.5 84.5 5.0 
1954 SC,SC,C,C,O,W 33.3 33.1 - 0.2 20.9 23.5 2.6 
sc,sc,o,w,c 31.6 33.7 2.1 33.8 35.7 1.9 
sc.sc,w,c,o 35.0 37.0 2.0 35.6 38.0 2.4 
sc,sc,c,c 17.4 20.1 2.7 18.9 20.1 1.2 
MEAN 29.3 31.0 1.7 27.3 29.3 2.0 
1956 SC,SC,O,W,C 72.1 65.5 - 6.6 51.8 59.8 8.0 
sc,c,c 21.7 20.7 - 1.0 16 .6 15.1 - 1.5 
MEAN 46.9 43.1 - 3.8 34.2 37.5 3.3 
1957 sc,sc,c,c 70.4 70.3 - 0.1 66.9 62.0 - 4.9 
sc,sc,c,c 58.0 59.8 1.8 70.8 58.4 - 12.4 
SC,SC,C,C 64.6 61.2 - 3.4 72.8 68.3 - 4.5 
sc,sc,c,c 65.7 65.3 - 0.4 65.7 64.9 - 0.8 
MEAN 64.7 64.2 - 0.5 69.1 63.4 - 5.7 
OVER-ALL MEAN 53.7 56.1 2.4 53.8 56. 1 2.3 
Differences over entire period due to nitrogen not significant. 
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Table 41. Oats yields in a rotation of sweetclover-sweetclover-wheat-corn-oats. 
Bushels per Acre 
Year Field 
I Subtilled Plowed 
1948 23-V 72.0 68.0 
1949 26-1-E 28 .9 28.3 
1950 26-II-E 39.0 44.3 
1951 26-III-E 38.1 38.3 
1952 24-III-E 39.4 38. 1 
1953 23-V 13.1 13.4 
1954 26-1-E 56.4 59.5 
1955 26-II-E 36.0 37.2 
1956 26-III-E 22.9 12.3 
1957 24-III-E 19.3 21.7 
MEAN 36.5 36.1 
Differences due to tillage not significant. 
Table 42. Oats yields in a rotation of sweetclover-sweetclover-oats-wheat-corn. 
Bushels per Acre 
Year Field 
Subtilled Plowed 
1946 23-IV 6 1.6 54.8 
1947 26-1-Vv 65.7 77. 1 
1948 26-II-W 67.7 75.0 
1949 26-III W 42.4 39.5 
1950 24-III-W 52.0 66.6 
1951 23-IV 71.2 79.0 
1952 26-1-W 43.8 48.9 
1953 26-II-W 23.6 27.7 
1954 26-III-W 66.8 76 .6 
1955 24-lll-W 56.2 71.0 
MEAN 55. 1 61.6 
L.S.D. at 5 % level= 5.04. 
Table 43. Oats yields in a rotation of 3 yrs. brome-alfalfa, corn-corn-oats-wheat. 
Bushels per Acre 
Year Field 
Subt'lled I Plowed 
1946 B-1 36.5 33B 
1947 B-II 31.0 36.7 
1948 B-III 34.2 45.9 
1949 B-IV 18.1 18.8 
1950 No oats seeded 
1951 B-VI 26.2 23.6 
1952 B-VII 23.6 30.8 
1953 B -1 25.5 27.2 
1954 B-II 38.2 43. 1 
1955 B-III 32. 1 34.0 
MEAN 29.5 32.7 
Differences due to tillage almost signifi cant at 5 % le\'el. 
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Table 44. Oats straw yields in a rotation of sweetclover-sweetclover-wheat-corn-oats. 
Lbs. per Acre 
Year Field 
Subtilled Plowed 
1948 23-V 2154 2105 
1949 26-1-E 1620 1625 
1950 26-II-E 1335 1549 
1951 26-III-E 1485 1535 
1952 24-III-F. 1702 1810 
1953 23-V !000 1049 
1954" 26-1-E 
1955 26-II-E 2655 2451 
MEAN 1707 1732 
Differences du e to ti1lage not signifi cant. 
., 1960 lbs. straw. Treatments not separated. 
Table 45. Oats straw yields in a rotation of sweetclover-sweetclover-oats-wheat-corn. 
Lbs. per Acre 
Year1 Field I Subtilled Plowed 
1946 23-IV 2470 2225 
1947 26-1-W 2395 2889 
1948 26-II-W 1893 1950 
1949 26-III-W 2190 2175 
1950 24-III-W 2031 2562 
1951 23-IV 2844 3183 
1952 26-1-W 2519 2502 
1953 26-II-W 941 976 
MEAN 2160 2308 
Differences due to tillage not significant. 
1 No straw yields obtained for 1954 or 1955. 
Table 46. Oats straw yields in a rotation of 3 yrs. brome-alfalfa, corn-com-oats-wheat. 
Year Field 
1946 B-1 
1947 B-ll 
194 8 B-111 
1949 B-1\1 
1951 B-VI 
1952 B-VII 
1953 B-1 
1955 B-III 
MEAN 
Differences due to tillage not signifi ca nt. 
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Subtilled 
1545 
1052 
1090 
1010 
921 
1114 
1093 
2655 
1310 
Lbs. per Acre 
Plowed 
1395 
1398 
1481 
1130 
903 
1549 
996 
2737 
1449 
Table 47. Oats yields in a rotation of com-oats-wheat with different tillage methods 
(bushels per acre). 
Subtilled Plowed 
Year One- I Subt . o.c, J Subt. o,w No I Residue I Basin Annually Waya Pl. Wheat• Pl. Corn" Residue Listb 
1940 45.9 45.5 45.8 49.5 42 .2 
1941 56.4 57.0 56.7 59.0 56.5 
1942 58.6 62.2 60.2 58.1 59 .5 
1943 60.1 58.7 53. l 68.6 59.6 
1944 17.2 18.3 17.9 20.8 . 21.9 
5-Year 
MEAN 47.6 48.3 46.7 51.2 47 .9 
1945 50.2 4 1.2 56.9 50.7 49.8 
1946 25.9 27.3 22.5 17.9 24.6 
1947 27.l 26.7 25.3 27.9 37.0 
1948 34.9 37.3 44.6 35.3 40.2 
1949 14.6 14.8 12.9 11.l 16.1 
1950 37 .3 36.6 37.5 33.7 40.5 
1951 23.8 23 2 32.l 26.4 22 .9 
1952 17.9 18.b 18.0 15.7 17.2 
1953 12.1 12.0 9.7 10 .8 12.2 
1954 29.8 27.6 32.2 31.3 30.5 
1955 16.l 19.3 18.9 21.7 19.6 
1956 12.8 16.8 16.7 12.5 9.5 
1957 12.9 11.4 12.5 18.0 14.8 
MEAN: 
1945-57 24.3 24.l 26.l 24.l 25.8 
1940-57 30.8 30.4 32.8 
1940- 1944, difference due to tillage not significant. 
1945-1957, difference not significant. 
1940-1957 , three treatments-L.S.D . at 5 % level = l.94. 
a Spring plowed corn , one-wayed for oats and wheat first 5 years. From 1944, subtilled for corn 
and oats, plowed for wheat. 
b Basin listed first five years . From 1944, subtilled for oats and wheat , plowed for corn . 
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Table 48. Oats straw yields in a rotation of corn-oats-wheat with different tillage 
methods (lbs. per acre). 
Subtilled Plowed 
Year One - I Subt. 0.C Subt. O,W No Basin Annually Residue 
way Pl. Wheat Pl. Corn Residue List 
1940 1564 1517 1578 1734 1536 
1941 1450 1405 1260 1420 1375 
1942 2080 2405 2312 2175 2215 
1943 2095 1840 1710 2260 1855 
1944 1200 1265 1080 1295 1345 
MEAN 1678 1686 1588 1777 1665 
1945 1703 1282 1914 1792 1660 
1946 121 5 997 1015 I 137 1217 
1947 787 729 762 925 1108 
1948 1224 1246 1466 1180 1285 
1949 930 960 900 880 1100 
1950 1398 1332 1512 1284 1573 
1951 907 858 I 176 1067 920 
1952 814 856 923 808 851 
1953 574 539 447 502 520 
1954 1196 933 1285 1165 1155 
1955 1073 993 1080 1360 1207 
1956 400 578 644 1014 757 
MEAN: 
1945-56 1018 942 1094 1093 1113 
1940-56 1212 1238 1308 
1940-1944, differences due to tillage not significant. 
I 945-1956: L.S-D. at 5% level = 104 
L.S-D. at I % level = 139 
I 940-1956, thre<; treatments, differences not significant. 
44 
Table 49. Miscellaneous tests showing oats yields on subtilled and plowed land. 
Year 
1944 
1946 
1947 
1948 
1948 
1948 
1949 
1952 
1952 
1952 
1953 
MEAN 
1944 
1946 
1947 
1948 
1948 
1948 
1949 
1952 
1952 
1952 
MEAN 
Field 
·wakelin field-Lincoln 
McCartney field-Lincoln 
Wakelin field 
Hastings Watershed 
Hastings Watershed 
Hastings Watershed 
Wakelin field 
Field 24-A, Agrnn. Farm 
Field 24-B, Agron . Farm 
Field 24-C, Agron. Farm 
Wakelin field 
Wakelin field 
McCartney field 
Wakelin field 
Hastings Watershed 
Hastings Watershed 
Hastings Watershed 
Wakelin field 
Field 24-A, Agron. Farm 
Field 24-B, Agron. Farm 
Field 24-C, Agron. Farm 
Differences due to tillage not sig nificant. 
Tillage 
Subtilled Plowed 
(Bu. per Acre) 
30.0 32.2 
29.5 24.1 
34.7 36.1 
55.5 53.9 
36.8 35.2 
43.8 43.8 
40.9 43.9 
52.9 55.8 
51.9 53.6 
51.0 51.5 
19.9 14.1 
40.6 40.4 
(Straw-Lbs. per Acre) 
1540 1550 
1830 1830 
1554 1559 
1510 1855 
1217 1207 
2641 1723 
1835 2032 
2268 2408 
2064 1950 
1886 1844 
1759 1723 
Table 50. Wheat yields in a rotation of sweetclover-sweetclover-oats-wheat-corn
Bushels per Acre 
Year Field 
Subtilled Plowed 
1947 23-IV 28.7 28.2 
1948 26-1-W 34.9 40.7 
1949 26-11-W 30.6 29.2 
1950 26-III-W 50.6 52.2 
1951 24-III-W 29.3 29.l 
1952 23-IV 36.5 38.9 
1953 26-1-W 15.6 13.0 
1954 26-11-W 23.8 22.1 
1955 26-III-W 45.0 39.1 
1956 24-III-W 27.7 26.5 
MEAN 32.3 31.9 
Differences due to tillage not significant. 
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Table 51. Wheat yields in a rotation of sweetclover-sweetclover-wheat-com-oats. 
Bushels per Acre 
Year Field 
Subtilled Plowed 
1946 23-V 49.2 50.5 
1947 26-1-E 32.2 28.5 
1948 26-11-E 45.8 47.7 
1949 26-III-E 23.l 28.2 
1950 24-III-E 46.6 44.3 
1951 23-V 35.9 38.0 
1952 26-1-E 46.4 46.5 
1953 26-11-E 20.6 25.3 
1954 26-III-E 27.5 31.1 
1955 24-III-E 48.4 43.2 
MEAN 37.6 38.3 
Differences due to tillage not significant. 
Table 52. Wheat yields in a rotation of 3 yrs. biome-alfalfa, com-corn-oats-wheat. 
Bushels per Acre 
Year Field 
Subtilled P lowed 
1947 B-1 33.9 37.1 
1948 B-11 29.0 30.0 
1949 B-III 27.1 23.1 
1949 B-V 19.3 18.5 
1950 B-IV 26.l 31.0 
1951 No wheat crop 
1952 B-VI 20.8 22.8 
1953 B-VII 22.5 29.8 
1954 B-1 20.8 20.3 
1955 B-11 39.1 43.2 
1956 B-III 32.8 26.8 
MEAN 27.1 28.3 
Differences due to tillage not significant. 
Table 53. Wheat straw yields in a rotation of sweetclover-sweetclover-oats-wheat-
corn. 
Year 
1947 
1948 
1949 
1950 
1951 
1952 
1953 
1955 
MEAN 
Field 
23-IV 
26-1-W 
26-11-W 
26-III-W 
24-III-W 
23-IV 
26-1-W 
26-111-W 
(No straw weights obta ined in 1954 or 1956.) 
Differences due to ti llage not significant. 
46 
Lbs. per Acre 
Su bti lled 
6251 
2800 
3960 
4629 
3581 
4070 
1650 
2710 
3706 
Plowed 
6328 
2560 
3940 
5285 
3968 
4549 
1483 
3194 
3913 
Table 54. Wheat straw yields in a rotation of sweetclover-sweetclover-wheat-corn-
oats. 
Lbs. per Acre 
Year Field 
Subtilled Plowed 
1946 23-V 6050 6275 
1947 26-1-E 5457 6058 
1948 26-II-E 3410 3670 
1949 26-III-E 3385 4005 
1950 24-III-E 4447 4270 
195 1 23-V 5623 5960 
1952 26-1-E 5882 5854 
1953 26-II-E 2471 2849 
1955 24-III-E 3596 33 16 
MEAN 4480 4695 
Differences due to tillage not significant
Table 55. Wheat straw yields in a rotation of 3 yrs. b1ome-alfalfa, corn-corn-oats-
wheat. 
Lbs. per Acre 
Year Field 
Subtilled Plowed 
1947 B-1 4213 4822 
1948 B-II 2260 2340 
1949 B-III 2710 2530 
1949 B-V 1900 1720 
1950 B-IV 2168 2881 
1952 B-VI 1759 1922 
1953 B-VII 2220 3l36 
1954 "B-1 
1955 B-II 2369 4044 
MEAN 2450 2924 
Di ffere nces due to tillage not signifi cant. 
• 34 10 lbs. straw . Treatments not separated. 
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Table 56. Wheat yields in a rotation of com-oats-wheat with different tillage meth-
ods. (Bushels per acre) . 
Subtilled Plowed 
Year 
I One- [subt. 0, Wb No Residue I Subt. C,O l List Annu ally way:i Pl. Corn Residue Pl. Wheat Basin• 
1939 22.3 25.8 10.5 17.2 20.3 
1940 27.6 22.4 23.8 30.3 23.4 
1941 16.9 17.6 18.5 20.5 11.7 
1942 40.2 39.7 35.6 40.0 38.0 
1943 35.6 40.2 40.6 43.5 41.4 
l\-IEAN 28.5 29.1 25.8 30.3 27.0 
1944 17.9 15.7 13.2 17.2 14.3 
1945 39.7 40.3 38.6 40.3 38.4 
1946 34.2 33.6 31.8 34.0 32.0 
1947 32.0 31.5 35.9 40.4 35.3 
1948 25.7 23.1 21.6 25.8 23.8 
1949 27.9 28.0 26.6 27.0 26. 1 
1950 20.6 20.1 21.0 25.3 22.9 
1951 20.2 21.0 19.0 23.0 19.4 
1952 14.3 17.3 15.2 15.7 15.0 
1953 9.6 10.3 12.7 14.0 11.9 
1954 16.5 14.2 16.2 19.2 12.8 
1955 28.5 27.9 32.0 30.3 28.0 
1956 27 .0 25.7 26.0 28.9 30.1 
1957 38.4 37.0 36.2 41.6 40.8 
MEAN: 
1944-57 25.2 24.7 24.7 27.3 25.1 
1939-57 26 .1 25.0 28.1 
1939-1943, yield differences due to tillage not sign ificant. 
1944-1957: L.S.D. at 5 % level = 1.25 
L.S.D. at I % level = 1.67 
1939- 1957, three treatments : L.S.D. at 5 % level = 1.46 
L.S.D at I % level= 1.96 
a Spring plowed for corn , one-wayed for oats and wheat first 5 years. 
corn and oats, p lowed for wheal. 
From 1944, subtilled for 
b Basin listed first five years. From 1944, subti1led for oats and wheat, plowed for corn. 
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Table 57. Wheat straw yields in a corn-oats-wheat rotation with different tillage 
methods. (Lbs. per acre) . 
Su btill ed Plo wed 
Year O ne· I Subt. O , WI I Su bt. C,O I Basin An nu ally No Resi due 
way Pl. Com b Residue Pl. Wheat• Listedb 
1939 11 22 1460 714 1190 1077 
1940 2942 271 8 27 18 2937 2380 
1941 1775 1765 2080 2190 1430 
1942 3220 2932 282•! 3162 3124 
1943 3160 3495 3565 3880 3630 
MEAN 2444 2474 2380 2672 2328 
1944 1865 1765 1755 2175 15 15 
1945 4650 4424 4372 4689 4466 
1946 3545 3533 3485 3571 34 13 
1947 3346 3262 4 126 46 15 3777 
1948 1825 1425 1600 1735 18 10 
1949 3105 3205 2970 3200 3050 
1950 1648 1595 1750 2143 1900 
195 1 2482 238 1 2163 2753 2248 
1952 1381 1625 1533 1482 1273 
1953 844 914 11 31 1363 116 1 
1954 2583 252 1 2493 2887 255 1 
1955 2673 2393 2833 2973 2473 
1956 1542 2011 1320 1859 24 17 
MEAN: 
1944-56 2422 2389 2425 2726 2466 
1939-56 2428 2413 27 11 
1939- 1943, d ifferences du e to ti llage not sign ificant. 
1944 -1956: L.S.D. a t 5 % level = I 79 
L.S.D at I % level = 238 
1939-1')56, three treatments: L.S.D . at 5 % levcl=l 35 
L .S.D . at I % level= 182 
T able 58. Miscdlaneous tests on wheat grain yields on subtilled and plowed land. 
Bushels per Acre 
Year F ield 
I I Increase Subt. Plow for Plow 
1940 North Platte Station 19.8 17. l - 2.7 
1940 Fairbury Farm 25.2 21.4 - 3.8 
1940 F ield 27-L incoln 24. 1 21.4 - 2.7 
1941 Field 27-Lincoln 18.3 19.2 0.9 
1942 North P latte Station 38.4 44.0 5.6 
1942 Alli ance Station 56.0 54.6 - 1.4 
1943 Bethany Field-Lincoln 47 .0 48.7 1.7 
1944 26- III-N, Agronomy Farm 24.0 25.9 1.9 
1946 H astings W atershed 27.4 24.8 - 2.6 
1947 H as tings W atershed 24.6 25.5 0.9 
1947 H asti ngs \,Vatershed 36.8 40.5 3.7 
1947 Hast ings vVatershed 33.5 36. 1 2.6 
1950 Wakelin Field-Lincoln 28.2 28.8 0.6 
1950 Wakelin Field-Lin coln 46.7 43 .3 - 3.4 
1953 Field 24-A , Agronomy Farm 19.8 25.3 5.5 
1953 Field 24-B, Agronomy Farm 20.5 24.2 3.7 
1953 Field 4-C, Agronomy Farm 21.5 24.0 2.5 
MEAN 30.1 30.9 0.8 
Differences due to tillage not sign ificant. 
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Table 59. Miscellaneous tests on wheat straw yields on subtilled and plowed land. 
Lbs. per Acre 
Year Field 
I Subtilled Plowed 
1942 North Platte Station 3976 5140 
1942 Alliance Station 7237 8274 
1943 Bethany Field-Lincoln 4917 5392 
1944 26-111-N, Agron. Farm 3025 3485 
1946 H astings Watershed 3080 2740 
1947 Hastings W atershed 3065 3605 
1947 Hastings Watershed 5123 5368 
1947 Hastings Watershed 5072 5455 
1950 Wakelin Field- Lincoln 3260 3349 
1950 Wakelin Field-Lincoln 4547 4270 
1953 Field 24-A, Agron. Farm 2486 3006 
1953 Field 24-B, Agron. Farm 2480 3020 
1953 Field 24-C, Agron. Farm 2177 2820 
MEAN 3880 4302 
Differences due to tillage not signifi cant. 
Table 60. Wheat grain yields- Soil moisture plots. 
Bushels per Acre 
Treatment 
I 1940 1941 1942 1942 · 1944 MEAN 
No straw-disked 26.1 18.6 35.5 32.1 23.9 27.2 
No straw-plowed 32.3 19.7 34.9 29.1 27.l 28.6 
No straw-basin listed 35.2 17.7 39.7 27.6 23.6 28.8 
2 Ton straw-disked 33.8 23.4 39.6 20.3 21.8 27.8 
2 Tons straw-plowed 30.6 26.5 36.9 28.4 22.3 28.9 
I Ton straw-su btilled 3G.0 18.0 38.6 39.7 23.4 31.l 
2 Ton straw-subtilled 39.9 20.6 39.l 38.5 20.7 31.8 
4 Ton straw- subtilled 48.1 24.7 39.0 31.5 18.5 32.3 
8 Ton straw- subtilled 50.2 18.7 43.0 23.8 20.5 31.2 
2 Ton decayed straw- plowed 33.7 27.4 50.3 29.1 26.9 33.5 
Delayed fallow 29.6 20.2 38.3 36.2 19.8 28.8 
2 Ton stalks 12"-subt. 24. l 46.4 31.2 33.9 
2 Ton stalks 3"-subt. 24.9 42.6 39.0 35.5 
2 Ton stalks Shredded-subt. 22.0 45. l 35.6 19.4 30.5 
• R esults obtained at Hastings Watershed Project. 
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Table 61. Wheat straw yields- Soil moisture plots. 
Pounds per Acre 
Treatment 
I 1940 1941 1942 1942· 1944 MEAN 
No straw-disked 3195 3440 4450 6752 3605 4288 
No straw-plowed 3425 3720 4165 6573 4075 4392 
No straw-basin listed 3390 3340 4639 6827 2845 4208 
2 ton straw-disked 3990 3620 4643 7225 3370 4570 
2 ton straw-plowed 3560 4330 4366 6929 3600 4557 
I ton straw-subt. 3865 3220 4346 6380 3595 4281 
2 ton straw-subt. 4278 3305 5053 6231 2970 4367 
4 ton straw-subt. 5065 4260 5058 6708 2750 4768 
8 ton straw-subt. 5470 3560 5359 6734 2550 4735 
2 ton decayed straw-plowed 4085 4840 5582 6735 4250 5098 
Delayed fallow 2850 3290 4325 5407 2670 3708 
2 ton stalks 12"-subt. 4530 6039 6946 5838 
2 ton stalks 3"-subt. 4690 5647 5942 5426 
2 ton stalks shredded-subt. 4080 5333 6467 2995 4719 
• Results obtained at Hastings Watershed Project. 
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Table 62. Grain yields on subtilled and plowed land with and without manure. 
Bushels per acre.) 
Subtilled I Plowed 
Year Field I No Manure ~1anure No Manure Manure 
CORN 
1942 Corn-oats-wheat 65.8 59.7 57.0 53.4 
1943 Kenny Field 52.5 47.5 44.3 46.4 
1944 Kenny Field 56.6 58.7 68.8 63.2 
1945 Kenny Field 47.9 48.1 58.3 52.3 
1946 Kenny Field 68.9 66.3 6 1.1 64.3 
MEAN 58.3 56.l 57.9 55.9 
Differences due to to manure not significant. 
OATS 
1942 Hastings 56.6 56.9 55.4 55.3 
1942 Clemens 63.9 55.7 57. 1 51.7 
1943 Corn-oats-wheat 79.9 74.1 76.5 54.9 
1943 Hastings 54.6 49.0 54.2 46. 1 
1943 Kenny Field 63.6 53.6 65.1 58.3 
1945 Kenny Field 45.8 31.9 50.3 38.7 
1945" Kenny Field 33.4 28.6 34.0 28.8 
1946" Kenny Field 44.3 34.3 40.0 35.7 
1946 Kenny Field 36.7 31.7 38.8 30.9 
1947" Kenny Field 41.1 31.7 50.0 31.1 
MEAN 52.0 44.8 52. 1 43.2 
L.S.D due to manure: 3.90 at 5% level 
5.26 at I % level 
WHEAT 
1944 Kenny Field 32.1 27.1 33.5 29.3 
1945 Wakelin Field 47.8 43.0 48.2 45.9 
1946 Kenny Field 31.6 26.0 32.9 29.0 
1947" Kennr Field 37.0 35.6 40.6 43. 1 
MEAN 37. l 32.9 38.8 36.8 
L.S.D. due to tillagc-2.92 a t 5 % level. 
L.S.D. due LO manure- 4.20 at I% level. 
• Effect of manure applied to crop previous year. 
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Table 63. Stover and straw yields on subtilled and plowed land with and without 
manure. (Lbs. per acre.) 
Subti ll ed Plowed 
Year Field I No Manure I No Manure Manure Manure 
CORN STOVER 
1942 Corn-oats-wheat 3203 2768 3719 3079 
1944 Kenny Field 3498 2840 3720 3445 
MEAN 3351 2804 3720 3262 
L.S.D. at 5% level= 393. 
OATS STRAW 
1942 Hastings Watershed 2817 2418 2635 2570 
1943 Clemens Field 2615 2194 2477 2001 
1943 Corn -oats-wheat 2835 2385 2738 1830 
1943 Hastings Watershed 2238 2063 2025 1809 
1943 Kenny Field 3193 2428 2925 2625 
1945 Kenny Field 3112 1818 3202 2250 
1945• Kenny Field 1889 1518 1857 1470 
1946 Kennv Field 1439 1242 1609 1212 
1946• Kenny Field 1788 1261 1578 1377 
1947" Kenny Field 1644 1111 2015 1296 
MEAN 2357 1844 2306 1844 
L.S .D. due to manure : 195 at 5% level. 
263 at 1% level. 
WHEAT STRAW 
1944 Kenny Field 4270 3645 5000 3930 
1945 Wakelin Field 7122 5955 7823 6638 
1946 Kenny Field 3454 2793 3783 3501 
1947" Kenny Field 4343 3979 5968 5167 
MEAN 4797 4093 5644 4809 
L.S.D. at 5% level= 521. 
L.S.D at I % level = 748. 
• Effect o f manure applied to crop previous year. 
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